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BACKGROUND 

A. Field ofJnventlon 

5 The rot , , > < ^ \ i ^ For 

exampk mull jyc { ns use fori a seams poi> leric she< o 
> ! h i ! ' , H \ 

K * e x m < tan v ? < < hoe ^ t ^ o t. o- 

II,* I Out. M < "> <. fK ! , Uv v poCi g<U\ 

so composite structure is disclosed, such as a two-layer film structure. 

B. Related Art 

multi- 
layer films. I meeting mater n of single 

' found on 

is u>0 -us e . . U J v. j j n!! s u s 

i reseroo men t applied on r< 1 fo ) n 

combination of low cost, ease of installation, weather resistance, and good 
physical properties, ethyiene-propyleoe-diene terpoiymer based compounds have 
>een used in smgle~f t i t np 1 -.r 

20 be vulcanized in large sheets (e.g., 100 ft x 500 ft.) in an autoclave using 

nadn t! vulcanizing agents such as sulfur or sulfur donors. The compounds 
may also be cured using radiation, as discussed in Valaltts ei ai. (LIS Patent No. 
4,803,020). When roof sheets are used to cover a hu ge industrial roof the ends of 
On sheet art n ah) spina > ms . form j ructuraily i id sean 

25 However; after installation, das seam is constantly subjected to adverse weather 

conditions, such as thermal stresses, high velocity winds, and moisture. One of 
n; problems wh j \ I uomeru nemh uses i o sheets is the lack 
o! effem , , < -Utets 

Efforts to solve this adhesion problem have included the use of contact or 

30 pressure sensitive adhesive compounds to provide seams between adjoining 

shetfN 1 <ampl % or uoh torn ecu do u i hale hose founuhted with neoprene, 
butyl ot hup type polymers, and taekiiying resins. Those compounds, however, 
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provide poor peel strength. Furthermore, they e&en experience degradation in 
t. i e -u el ^ v pv ( t 1 h er .. vmvE s o» n 

adhesive composnior.s o se n roofl c tsat , t gethei ire adheres 

formulated with partially neutralized or umteuttaiized sulfonate elastomers, 
5 u1i1mk>Un^ i f n ^ ,t\OM \ " > vu i S P.nem 

No. 3,801,531) and O' Parrel i ef a!. (U.S. Patent Ho, 3367,247). Berejka et ah 

discusses adhesive compounds confining Uriouronium derivatives of unsaturated 

el o; r« n<fo cd 

f > f i ( ^ 'ki ' t ! , * v et at 

10 ! c i f ! s - ^ ■> ,J or 

unneutral ized butyl elastomers, tackifying resins, and organic solvent mixtures. 

}] \ ^ -i s aeh,--xc < > ^ \-n ps ^ from poor adl o\ \ • j eO s t 

furthermore, include organic solvents which may run afoul of environmental 

i i is v m k "n d Md 1? i <. \ t 

m est >f t tk ! 3 ' < , i iser hetwet e ends of ih 

sheets and seamed in place by applying heat, Valanis et al. (U.S Patent No. 

5.260,1 1 !} discusses a heat seamable thermoplastic tape for roofing applications. 

Thai tape includes a thermoplastics compound, namely high-density polyethylene. 

ethylene-vinyi acetate, or blends thereof However, those tapes still provide poor 
20 adhesi < nn int } eri 11a j nxhmin ed exists 

hk v i t (tit ' 1 s 

For ce Is WO < < 

*JP 06 263935 A, EP 462,680, EP 733,476, EP 716,12!, HP 672,737, and 
BP 593,859. 

23 

SUMMARY OF INVENTION 

This invention relates broadly to a composite structure, preferably, a 
composite structure in which a first polymer structure is adhered to and in surface 
contact with a second polymer structure by an adhesive interface between the first 
30 polymer structure and the second polymer structure, wherein mterfaciai adhesion 

is provided by a seniicryshdlme random copolymer in the first polymer structure, 
In the second polymer structure, or in. a third adhesive structure. The 
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•• 3- 

seroierystaHine random copolymer can also be made part of both the first polymer 
structure and/or the second polymer structure. Preferably, one or both of those 
polymer structures is a blend tte fccofporates an adhesive composition 
comprising a senhcrystahine random copolymer, wherein the two polymer 
structures are adhered to one another primarily through the presence of the 

i a ' \y\ h« ( , x - 1 ! \ 

a to e a t o it of the , m < 1 , e u>s copolymer, so that when the 
-.<>$ sm u <, v - x , ^ j x , 

o: i in th f elected pres srr d sell ion term, c dtin dynma 

tructure wil me the d * t ; rJU on engt \s discuss? n g? s 
detail below, soy of the polymer structures containing the serm cry stall me rartdora 
1 * i other ? it polyenes 

blend to provide that polymer structure with the desired structural properties, e.g., 
tensile strength. Thus, the adhesive properties that should be provided by virtue 
of the presence of the sermcrystalhne random copolymer ate preferably balanced 
with the other properties supplied by the other polymer(s) with which the 
semicry stall me random copolymer can be blended or otherwise used. 

Another specific embodiment of the invention includes a composite 
structure that includes (a) a first solid polymer component; (b) a second solid 
- N > - * rich inch t 1 s a tactic polvmet 

corny s < ■> v ■> < -< < t , v t v , < n< < \ 

y o 1 m mm* d \u i m surface contact \\ h t <. st > i v , d h u ■ 
melting >f from 25°C ! Cm * mm a seu uihet oget I \ 

melting to form the composite structure. 

Another specific embodiment refers to a two-component composite 
structure, composing (a) a first polymer structure and (b) a second polymer 
structure, the fust polymer structure being adhered to the second polymer 
structure by (c) an adhesive interlace between the first polymer structure and the 
i > van struct wherein ir < sion is provided by a 

serai crystal line random copolymer in the first polymer structure, the second 
polymer structure, or in a third adhesive structure, the semicrystaHme random 
copolymer composing 70-88 mole % propylene units and alpha olefin units 
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- 4 _ 

having 2 or from 4 io 10 carbon atoms, the semierystaLUne random copolymer 
having a heat of fusion of from 2 to 90 J/g and a ctystaHmky of from 2% to 65% 
o* the erysl; Hnity o{ s< spylene 

Still another specific embodiment includes a composite structure 
S umipnssm* ml a rat oe i, t, o ^ t n ps ^ i si ^ 

component which 

semi -crystal line random copolymer -with 75 mole % to 95 mole % of propylene 
<h* s ^ e ce f om s oi xmem vj ho i } 

po nt ot t i 
W form the composite st iciure \ltes h k be oropooeM can bt vhng adhered 

together by pressure t an elevated temperature sufficient to provide bonding 
> ' < d second sol 1 >m| aients. 

DETAILED DESCRIPTION OF INVENTION 
15' s s c < t s on wi 

now be described, including preferred embodiments and definitions thai are 
adop \ hereii foi purp< 1 t i d $ ndi the claimed invention It Is 
» s\>o I t v oMlv ,P"itor o i > 1 5 ! 1 l 

claims. s 5 * <f , ' b ; and elements or m » ors that are equivalent 

20 to those that are recited. Ah references to the "invention" below are intended io 

d > ! * *m . oos s d ii. led m oro >t«ot> t rdfi . h 

N t < 1 * i It is unde r< that as 

f ne or n ore but i i essarii} al of 

the inventions defined by the claims. References to specific "embodiments' are 
25 intended to correcipon*. m r i 1 jnret „ lu r NisJl x 

to claims thai cover more than those embodiments. 
l)yiin ^ < a a m to >| epth 

Certain terms and nmnnias w \ in ehamciemone asp , - m this 
invention will now be defined, as used In this patent and for purposes of 
30 interpreting the scope of the claims. 

Se users tal t & kan d n t e, sm . i i! u ncoihottn 

composite structures described herein preferably includes a li semierystaHine 
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random copolymer." The term "random copolymer" as used herein is defined as a 
copolymer In which the distribution of the monomer residues is consistent with 
the random statistical polymerization of the monomers, and includes copolymers 
made from monomers in a single reactor, but does \ include copolymers made 
5 from monomers In series reactors, which arc named herein to be "hk»e. 

! ) $ ' I merino ^i*- J u'sh'J herein tv pteh. e 

$ meaning th i \ \ y low en tallioits a 

will be discussed more specifically below. This semicrystallme random copolymer 

f f I * 'I s ! UO e ' i I ! j O 5!« >i \ 

H> carbon atoms (ethylene- units) or from 4 to 10 carbon atoms, e.g., butene amis or 

octene units Fhn p < hoc ment a pre! mcrystal m m on 

copo i j 5 propyien polymer specifically i p w > >\ v ~k 

copolymer, in which a substantial number of the copolymer units, e.g., 70-88 mole 
% of them, are propylene units. That semicrystallme random copolymer is thus 

15 distinguishable from copolymers -made of propylene and ethylene units that have 

fewer than 70 mole % propylene units, including conventional polyethylene 
polymers having some amount of propylene. It has been discovered drat superior 
adhesive properties can be obtained using one or more of the semicrystallme 
random copolymers described herein. • ' 

.20 \(ik\>w m lao i ,t m w > ! . i . W sp< mh 4i Kin, 

< - * t <.e \ used kn m i t « m j , 

v s t i > o\ des 1 es on bet ! <> ( v< 

;tructure and mothe \ ymoi structure, e.g., two films or molded components 
tl am onosAmosiroi u m * ,m ^ omr tm ; o i;o'<lmt - myns\m 

25 structure. In the case of a composite structure that includes two polymer 

^* ^ ^ i d ! es w ntermocw be 

a | rtion t least one fthepolyn i mx hat ntaets th < ser polymer 
structure, thus providing for adhesion between those two polymer structures, in 
the case of a composite structure that includes three polymer structures, the 

30 adhcv.no s m o. wo t . jatt m t * < peOnvs .-me { > ^ fih or WeMLtf 

is sandwiched between a first polymer structure and a second polymer structure. 
In that case, one side of the third polymer structure (film) adheres to the first 
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polymer structure, while the other side of the third polymer structure (film) 
adheres to the second polymer structures, thus adhering or bonding one to the 
othei \ thin j ructu \<j eou vith this th.ree-.la5 

composite structure, the first end second sheets need not contain any 
5 semtcrysiaihne random copolymer t si ei provides t adbes v< 

interface. It is understood, of course, that a certain amount of adhesion may bo 

n ' i i « p • i i v j i < 

WS U .ll f '0)1 'visit ^ 1 » o v , \,s 

may be added to provide even snore adhesion strength. However, one of the 
SO advantages provided by tins invention is that no additional adhessves are required, 

making easier the forming of composite structures from two separate polymer 
structures. 

Polymer S tructure s. The term "polymer structure'- is defined herein to 
include any substantially Hat structure that may he adhered to one another, such as 
5 5 fihus ; which include sheets, layers and the like, and in some cases the structure 

lay he | \ > c nine 1 rm "polymer strut > 

includes any "non-ftait" structure, shch as a molded part that is used in 
automobiles, discussed above, in which ease the structure may have a curved or 
rounded surfb.ee. However, the. term "polymer structure" is defined as not 
20 u ' n *m !, iu sjJos 'V let- 

ton One propera that can be used to eh., < the 
s < ^ is sts heat of fusion In a preferred 

cm the i 1 o t ^ s > n " n . 

to 90 J/g. As used herein, the "heat, of fusion" is measured using Differential 
25 Scanning Caionmetry (DSC), which can he measured using the ASTM E-794-95 

u-ecme m<n S oHb o - m v t Id mg of a sheet of the puh met 
pressed at approximately 200°C to 230°C is removed with a punch die and is 
1 ' > fot m> <\ ! " oh! \ \ *h mJ tusp-md m > ^ 
> pla.ed s a 1 Ik a i I \ j ? s oun a, he-' si am \r li I 
30 Analysis System) and cooled to about -50X to -70°C The sample is heated at 

aixm 10 i on ' t s . t vr t i s x u . («, c The 

thermal output is recorded as the area under the melting peak of the sample which 
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( i> 4 about 1 ?i °C and <.a curs between 
the temperatures of about 0°C and about 200°C. The thermal output is .measured 

* is a ? ^ K it; e melting p< s , c ! 

temperature of the greatest heat absorption within the range of melting 
5 temperature of the sample. 

I i s i > s i n un J ! <. the 

^ I t ! s < i ' v. v , s 1 , s v < 5S e<j above i 

V viU lis' I \ 1 ! v , t > ^ P ? t < v. 

f ^ u) viij r , ». ' x j v o i | , w < ! sl u Urn ^i, 

Hi to < < <. i i s i > i v I j < N 

used herein broadly characterizes those polymers that possess a high degree of 

)o < ^ .nd m n i ,i I u I u t . < 1 'i 5 « ( 

mo<ept > her than 11 5°C an J m-i e-trubh le * \ puhmu 

PO sCn !i 1 i v< i s , - > 

! Iti ! I i i rdc s 

level can he 

tvpre^.e v < « n v , ' 1 e^ol k\ usually with 

resi ct to some reierei - - ah re \ m crystal ii rut) 

is measured with respect to isotaehe polypropylene bomopalymer. Preferably, 
20 heat of fusion is used to determine crystallmtty. 11ms, for example, assuming die 

heat of fusion tor a highly crystalline polypropylene hornopolymer is 190 j/g. a 

v x ui 3 es t ! ! ! k cs s * ihos< 

a x me e sa , •> dial a;c mamly amorphous in the ondel rmed stan but 

25 upon stretching or annealing, become crystalline. Thus, in certain specific 

ernl rn i cry stall i i po a dlireable 

eleaam Pmnrs Preferably, when referring to & composite structure, the 
melting point of the first polymer structure and the melting point of the second 
polymer structure are both higher than the melting point of the semicrystafhne 

30 random copolymer, The term "melting point" for a material as used herein is 

defined as the highest peak among principal and secondary melting peaks as 
determined by Differential Scanning Caiorimetry (DSC), discussed above. 
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'0 o* the 

composite structure is higher than the bonding temperature of the composite 
structure. A composite structure of this Invention may be formed by adhering 
(bonding; a first polymer structure to the second poHmes *tn:cture fhe 
5 temperature that is selected for bonding these two polymer structures can vary, 

i t ' ng temp* In v esion strengtl In 

the case of certain composite ss o •> h < u o .nvcntn.ru! dh o 
satisfactory adhesion strength can be achieved at selected bonding temperatures 
during the formation or manufacture of the composite structures, e.g., muhifihn 

tt> structures or composite structures that include two different molded parts bonded 

a v >f > ] ! , i > ! ! , v i 

dekmunate, when they are subjected to a temperature that Is the same as or in 
o.me ca c < ! * | ccordii oid su 

deeomihp t ommi seth < Ability that such < ht occur either a 

ts v: i rutute rs often used or the t-r, u. neat of the 

composbe structure is maintained to avoid defending. 

no | u embodiments, include a copolymer with a 
specified ethylene "composition." The ethylene composition, of a polymer cars be 
measured as follows. A thin homogeneous film is pressed at a temperature of 

M about I SOT or greater, then mounted on a Perkin Elmer PE 1760 infrared 

spec! 1 meter A. full spectrum of the sample from 600 cm' 5 to 400 cm"' is 
tx urdedand he m<momer \% l-r \ cm of eth) icne can h caicul feu din 
to the following equation: Ethylene wt % - 82.585 -U1.987X + 30.045 X\ 
where > ! itio of the peak heigi til cm n< cal height at eithex 

25 722 era* 1 or 752 cofd whichever is higher, The concentrations of other 

N ^ I ho be me \ m i 

tion. I'he "composition dfersfefeoe of cm: -w: 
can be measured according to the following procedure. About 30 g of the 
- >? ' net - cut into small col bos 1/8 in pe d« fh cubes are 

30 ttroduced n o th ek wailed glass bottle closed with m rev* a p alone w.iti 5 < sg 

of Irgaoox 1076, an antioxidant commercially available from tiba-Geigy 
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Corporation. Then, 42 S ml of hexane (a principle mixture of .normal and iso 
i tn > 5 idded to the meoo I ie bottl an< t est ;d be e i i n 
at about rA. iur a 4 J 4 » utm V. tv t,i * s oo me ^leiyn is 
ss t v « <. \ t do i i Mil 24 

5 hoars. At the end of this period, the two hexane solutions are combined and 

sated to yi residue of the | sbk lm h 

i < xane to bring the volume to 425 * i 1 ? Hained 

at about 3 IT for 24 hours in a covered circulating water bath. The soluble 
polymet in decat ted md the add tkw > < m ne is added for arret I 
to hours at about 3 1 *C prior to decanting. In this manner, fractious of the copolymer 

component soluble at 40°C, 4'PC, 55% and 62°C are obtained at temperature 
io> >. of anproxanatciy • « betsveen stage;, fid; increases in temperature 
to 95°C can be accommodated, if heptane, instead of hexa.no, is used as the solvent 
tor all temperatures about 6XTC The soluble polymers are dried, weighed and 
analyzed tor composition, as for example by weight percent ethylene content, by 
an infrared spectrophotometer techniques described below. Soluble fractions 
obtained in the adjacent temperatore increases are the adjacent fractions in the 
spe tkvdon above A polymer is said to haw a "narrow com posit w; 
distribution" herein when at least 75 weight percent of the polymer is isolated in 
20 ,v > > i ! ! nw.sb.it i. i a so h h<v t> i 4 

5 ! i of tbt verag weight ercent i >nome5 < 

mos o ow m \t vs v -mponent. 

i<..tioh -u uc * I nn s\v k d t j s u* this 

invention the term "taetleity" as ised h rein generally refers to the stereogenicity 
25 hi ! i v \ b 5 t v ^ cent Ti'i>i.*nu-r can be ol enl e 

like or opposite co ! < i i i \ \ two 

contiguous monomers; three adjacent monomers am called a triad. If the chiraiity 
< ( s w i < ( s \ i > i a 

i eat ' op si. < eoi ' \ m s termed syi (tactic \ iei way to 
30 le - - ibc h ( onflgt at o \ \ reiat onship is to term n. itiguous pairs oi mono nc 

having the same chiraiity as lueso <m) and those of opposite configuration raeemic 
(r) When three adjacent monomers are of the ^ ne configuration, the 
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stereoregularit> of the triad Is 'mm* If two adjacent monomers in a three- 
monomer sequence have the same clhrality and that is different from the relative 
configuratkn t le 5 ? 1 mr* t , <m 'n td has th 

i \ \ i it'i ■> i J> US I 5 

5 fraction of each type of triad in the polymer can be determined and when 

nuitipiied by 100 md\ the p e igeof th id in the uymes The 

triad iacricity can be determined horn a L< C-NMR spectrum of die propylene 
copolymer. The iJ C~NMR spectrum is measured in the following manner. To 
measure the ! ''C-NMR. spectrum, 250-350 mg of polymer is completely dissolved 

h> m deuterated <. ra hloroethane in a HMR sample tube (diaroeiej 10 mm) at 

120°C The measurement is conducted with full proton decoupling using a 90° 
! 1 !! ! n<! pulses \\ ith e pect to 

measuring the chemical shifts of the resonances, the methy l group of the third unit 
in a sequence of 5 contiguous propylene units consisting of head-to- tail hoods and 

h> having the same relative chiratity is set to 21 .83 ppm. The chemical shift of other 

carbon resonances are determined by using the above-mentioned value as a 
i s kc I Ik speetr? m reiai ig to the methyl carh I pm) eas 

be classified into the first region (2 hi -2 1.9 ppm), the second region (20.4-2.1.0 
ppm), the third region (19,5-20,4 ppm) and the fourth region (! 7.0-37.5 ppm), 

20 I stimx T is,cv.cO' n^ci-o-f 2 urb e:*» tee' h , ; nose -.nece such as 

the articles in, "Polymer", 3d (1989) 1350 or "Maeromolecuks", 17(1984) 1950 
which a? hdl> jicorpn iu y rek-rvmn In the i'msi region, the s nai of th 
enter rmnhyl I md in the second i Ion th* 

signal of the center methyl group in a PPP (mi) triad and the methyl group of a 

25 po nk \ i i emi 1 4. 5 let ink 

resonates (PPE-methyl group). In the third region, the signal of the center methyl 
group in a PPP (rr) triad and the methyl group of a propylene unit whose adjacent 
arms.ewin eremat.ro « ! cap). 

The triad tacticity (mm fraction) of the propylene copolymer can be 

30 determined from a !3 C~NMR spectrum of the propylene copolymer and the 

following formula; 
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mm Fraction = 

PPP (mm) ■■■ PPP(mr) 4- PPP(rr) 

The peak areas used in the above calculation are not measured directly 
5 from t! sad rc s In the u € N'MR sp ctrum. The I eh of the mi md t 

triad regions need to have subtracted from then! the areas due to EPF and EPE 

1' V ! ( ! tiC 1 U l K 1 k < i "k s ! t \ S In a ho J 

26 and 27:2 ppm and the signal at 30.! ppm. The area due to EPE can be 

to determined from the signal at 332 ppm. In addition to the above adjustments to: 

the mr and rr regions for the presence of EPP and EPIT other adjustments need to 
bo made to these regions prior to using the above formula. These adjustments are 
needed to account for signals present due to nomhead-io-taii propylene additions, 
Phe area of the i - r< pen \ , e adjuste b} ubt? tin< one I th ot the area 

15 between 34 and 36 ppm and the area of the rr region may be adjusted by 

subtracting the intensity found between 33.7 and 40.0 ppm. Therefore, by making 
the above adjustments to the mr and rr regions the signal intensities of the man mr 
and rr triads can be determined and the above formula applied. 

<■ 'ta k db i <ma<.tk Ibekmn i>ou > s * * ^ ma 

20 referring to a polymer sequence in which greater than 50% of adjacent monomers 

> * ^ ><< J > ! urn I tk 

either all above or all below the atoms in the backbone chain, when the latter are 
ail in one plane. The term "syndiotsetic" as used herein is defined as referring to a 
polymer sequence in which greater than 50% of adjacent monomers which have 

25 groups of atoms that ate not part of the backbone structure are located in some 

-ommeOku! htshmn atk ' v 1 < { Ahot c\ n,heo d 

tier are all dan e. Cert is ble i I > N t i que? i 

a Singh polymer are described ; having a;hstmuiaily tks nne cti h hie! 
herein means that the two polymers or polymer sequences being compared are 

30 ! eitk r syndiotactir 
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Mojceuiat h > > hamn ') he ^molecular 

weight" (M n and M w ) and "molecular weight distribution" (M WD) as used herein 
can be determined by a variety of .methods, including those in U.S. Parent 
4,540,75 (( >zewith : ' n metho( of which are incorporated by reference 
5 herein for purposes of U.S. practices and references cited therein, or those 

s < ' < i es 1 ! * - no 1 < ^ < s the 

desonpi 1 ire m reference for p es r S. practice 

a-'Xl sod < vO 1 K I !^ S '^kh >\ .\ ( vs . <■ i eo 

thai me? *od will he idc ifle serein 

as ML/H4 at I25°€ in Mooney united according to ASTM Dl 646, unless 
otherwise specified. 

' - . v ine term tiunmop as v. as used hcuu> s de : -an as 
1 f thai, car >e repeated!} t id hardened h} 

15 cooling. 

• noset The term "Hhermosef or "thermosetting plastic" as used 
herein is defined as referring to & plastic that hardens permanently after being 
heated once. 

Crosslinks. The term "crosslinked" as used herein refers to any material 
20 that has been subjected to a procedure that causes crosslink! og in the polymer 

chain ey k> c out e v \ i ! can be cro- s or 

vulcanizing. 1 bus, fbi ex imple, a > rosslinkcd ela; ton < rit mater al nut) include a 
vulcanized EPDM. 

Specific h m bad* m en is of C ompostte Struct u res 
25 As o vv < ,i <m .nx\ o l i us Ken >i rainoV e vonvpostn 

structure that includes (a) a first polymer structure and (b) a second polymer 

structure, wherein the first polymer structure is adhered to the second polymer 
*i n > f 1 i <d I s i a ) i i a 

copolymer having 70-88 mole <b : propylene units and alpha olefin units having 2 
30 or from 4 to 10 carbon atoms, the senncrysiabine random copolymer having a heat 

of fusion of from 2 to 90 J/g and a erystaiiinity of from 2% to 65% of the 

erysulhoU} i - ' opylene. 
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Preferably, the melting point of the first polymer structure and the melting 
1 * i f ! < > < iyrm ru<. ire both higher than i netting poh fth« 
semicrystalhne random copolymer, Also, the dehondtng temperature of the 
composite structure is prefetahh hsghe? than the bonding temperature of the 
! n <. t he d ding tempera?.? v s he si can 

be higher than the melting point of the first thermoplastic polymer, or higher than 
the melting point of the second homoplastic polymer. 

1 1 d < I 1 < < s i i\ < ,opol\meT- has a 

t 1 1 I i05°( fbc > v ^ \ f ti m 1 u \ nu> 

preferably obtainable by polymerizing monomers in the presence of 3 metallocene 
>at< > f ' a i v. i 

IV sem hi Uom <. pol t k 1 s p > \ } no of 

from 2 to 45 1/g. The seraicrystalline random copolymer more preferably has a 
cryst.albnity of from 2 to 30 J/'g, and even more pn fembly at € from 2 

to 15% 

Certain properties of specific embodiments of the invention include peel 
strength and initial tensile strength, reflecting desired characteristics of composite 
structures, particularly multifilm structures. As discussed elsewhere herein, the 
superior peel strength copied with superior tensile strength represents a 
significant and unexpected improvement when compared to non-invention 
>i! ^ ! s v ' i , n 

least 10 KN/m, e.g.., above 13.8 KN/m and an initial tensile strength at a 
temperatmt* ol IVX n a; , -m Mi s t shove 9.7 Mpa. 

Another property that can be used to characterize specific embodiments of 
composite structures is die tear strength, which is preferably at least 30 KN/rm 
e.g.. above 34 KN/m measured at a temperature of 2 IT. Also, another property 

x v 1 < ! ! \ < » f 

which is preferably at least 25 KN/m, e.g., above 2? KN/m measured at a 

s o I * i \ e other property t n cl t ), 

structure is initial hardness. As referred to herein, the initial hardness of the 
composite structure is at least 72 Shore A at a temperature of 2 PC Also, the 
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con site s rue i can \ < ibed terms o ntml elos ion, whu eld 
f Jo m ^ N s tt u t\ o * r, " c 

Factk ii w* of certain specif 5 i e its he invents For 

» th \ s j r< t ' t v< \ u k'st t s MM ii 
$ iu from 80% to 100%. The sem«r$ n coj s 

alternative^ 1 an MM fi iction triad iacticits of from 80% to 100% and rhs 
first or second polymer structures can include a crystalline isotafic polymer also 
having an MM fraction inad tacbeuy of from 80% to 100%. The semicrystahme 
mdmn cop \ * I .-\c co nno sent mors i 

10 MM: fraction triad tacticity of from 90% to 99%. Yet more preferably, the senu- 

erystalime random copolymer in the polymeric adhesive component has an MM 
fraction inad tacticity of from 90% to 99%. and the first or second polymer 

f < ' 9> dso includes a cry: hai sob 

an MM fraction triad tactieuy of .from 90% to#%. 
I S The adhesive interface of the composite structure can include a multiphase 

i ! ' • ! i o 1 c s v 1 < t v 

polymer and a dispersed phase that includes a dispersed phase polymer, the 
i pi | urns having a melting point I gl u th * i the melf ig paint of 
i an I a heat of fusion higher than the heat of fusion 
20 of the continuous phase polymer. 

A rmmbej of different polymeric ma > he p* >u t 

■o *. s '-J m hum t-K k. m<y si v | < !f % j y OHl, 

materials and thermoplastic polymers can be used. For example, a composite 
structure can be provided in which the first structure and the second structure each 
25 includes a crosshnked elastomenc material \ composite structure can he 

provided in which: (a) the first polymer structure has a continuous phase of a 
crosshnked elastomenc material; and (b) the second polymer structure has a 
s f «. pi is u > v , i es kniner, a to ~v A u > * 
>e pros i \ 1 ! > ss k ! i v. > f ,$ a first 

30 thenrmpia aie pol> met and the - econd poi> mer structure has a continuous phase of 

a second then aplastic polymer In certain specific embodiments of a composite 
structure, the first polymer structure: can include a blend of the eroasimked 
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ekstomeric material and the semierystaliine random copolymer. The second 
polymer structure can include a blend of die thermoplastic polymer and the 
sermcrystaiiine random copolymer. 

As discussed above, a specific embodiment of this invention includes a 
5 composite structure that includes (a) a first polymer structure having a continuous 

s , r i or d thrno 

polymer and (b) a second polymer structure having a continuous phase that 
includes a cross! inked thermoplastic material or a thermoplastic polymer, the 
second polymer structure being adhered to the first polymer structure by an 
P) adhesive interface comprising (c) a polymer blond that includes: (i) from 5 wt% to 

^ «t c o of a h , \st I i i i v > i ' ' 1 s\ j , p % rt 

more propylene units and alpha olefin units having 2 or from 4 in 10 carbon 
^ > o f s i taikn om copol^ t t m ? 
a melting point of from 25 y C to 105T and a crystallinity of from 2% to 65% of 
15 the i . t% to 95 wt% of 

isotatie polypropylene has ! 1 !0*< 

M e n 1 first p ucture has v 

a continuous phase that includes: a crossfmked thermoplastic materia) or a 
thermoplastic polymer, (b) a second polymer structure having a continuous phase 
2t> ' » s x i \s s i , i i>, Nt S v <uectute, and 

c) an adhes m ! r c en t\ > * ^ / <. < i 11 

v u 1 1 i n s. tin 1 i i * u < ma 

.cut P.. , „ i m ,, Ufv "iKi ^ M si d i) • ? are to the 
second po m< <<< the id he sve in yer mclnd m poiyme blend thai 
2S includes: (i) from S wt% to 98 wt% of a semicrystalime random copolymer 

comprising 70-88 mole % or more propylene units and alpha olefin units having 2 
or from 4 to it) carbon atoms, the semi-crystalline random copolymer having a 
heat of fusion of 2-90 j/g, a melting point of from 25°C to 105°C and a 
ox nity oi so s! 2 to 65% oi I e cry ; lis y o Iso ( p >l ylene 
30 (it) from 2 wt% to 95 wt% of isotarie polypropylene having a melting point of 

\ I Q"C or greater. 
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The composite structure can include an adhesive film layer including the 
>vi s u h u ? <. > t i\ -j er 5 1 t 1 ! , „ h w h in < 
between the first polymer structure and the second polymer structure to adhere the 
fust polymer structure to the second polymer structure. For example, Che 
5 composite structure can include a first polymer structure includes a first film and 

^ id pels t j $ fdi ecific examples, tlx 

or ee t x t < s ? , - i , <. the 

x s us r^um eopoh ue> fi-o ^ tips dun < pi v tusss j <. 

random copolymer, or (c) sheedug that comprises the semicrvstalline random 
10 copolymer. The cross-linked eiastomeric materia; can include EPDM. 

1 h aohexive and an- can include a blood Ln - cr ' on\ horn 5 vom m 98 
wt% of the semicxy stall me random copolymer and torn 5 wt% to 98 wt% of 
isotatic polypropylene ba\ no; ;s mediae, pans ^u -outer duin 1 ICFC. 

The composite structure can have a. continuous phase polymer with a 
15 melting point loss than !05*C and a heat effusion less th 1 45 J g and wherein the 

dispersed phase polymer has a melting point greater than HOT and a heat of 
fusion greater Thau 60 i/g. 

The. continuous phase polymer and the dispersed phase polymer can be 
both 5S(*tet s m C \n 
20 The first polymer structure or the second polymer structure composite 

structure cars he substantially rigid. The first thermoplastic polymer or the second 
Ci can ml' ds an isotatk crystalline i ymer th first 
thermoplastic polymer or the second thermoplastic polymer can include isotatic 
S m - v I ^ v u I n t t < ,k c * 

25 include bleeds that include thermoplastic polymers. 

Another specific embodiment of this invention includes a multiple-layer 
composite dim structure, includi; % a mold phase blend composition wherein the 
blend composition includes a continuous phase including a "first polymer 
30 component" (defined below) and a dispersed phase including a "second polymer 

component" (defined below) wherein the first polymer component has a melting 
point less than the melting point of the second polymer component and wherein 
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the first and second polymer components each includes polypropylene segments 
woh M-os ; ?; a-ah , sane taetidty. 

In < i" h ( cture inch j s 

„ ! St K * ! i ' 1 ! -,, s x s 0 

5 contact with one another, wherein the first layer or the second layer or both 

s 1 con ! es first 

polymer layer, a second polymer layer, and a third polymer layer; the first and 
- ■■ -aid i e, ■ > s -it. ij !. ^; u o n \ ee a ,wu < oat s -.t o ah ,ve and o tin s,-c>am 
and third layers being in substantially coplanar contact with one another; and any 
iO neoi lo the 1 yroe layer includes the blend composition. 

f v: 1 b ~ > s t. ii \'ihe?j h 

includes ssofahe polypropylene segments. Preferably, greater than 50% of 
! m x s 1 at - is \ oil ii dsn sen? tin 

first as on ys ore nts each comprts yndietactsc | ropylet 
55 segments. Preferably, greater than S0% of adjacent propylene segments arc 

syndiof.aet.ic. 

in one embodiment, the- .first' and second layers of the film structure both 
include the blend composition. In another embodiment, the second layer includes 
the blend composition and the first layer does not include the blend composition. 
20 v i an second, and i ! u la 5 of t! fdn 

Structure each comprises euber an o i 1 1 as '1 <. > * \\ ethylene- 

) K - v m ? p ,\) 1 \ i ' \ \a\ 1 u 

I s one l > \A ) co npo !v . m fl t bis. id composition 

c-mn omobnu s ^ 1 < use ur at least one i hes 4 

2-5 old >$ 1 a< « w < t ^ ! * 1 , is ( s - op es 

seg ae u of the first polvmes s ompo »ei < d the second r0K1r.cs c a.aoaem of the 
film structure are isota.de. In yet another embodiment, the first polymer 
< v e seo s 1 0 iout 5 l bi i dp rabh i> to out 
18% by weight oi>th> lenc or the odser alnh^oletun 
30 In one embodiment, the second polymer component comprises a propylene 

r <. p v s N v ts v s <. s t ooad pol s component eon b 

O icfd| <p n u * H s( 1 o ; I- , * <». l 1 i son - ss - 
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less. P e? i ?! ->b vi < o? less, preferably about 

2% to about 8% by weight, most preferably about 2% to about 6% by weight, of 
ethylene or an alpha-olefm. 

} nbodin he rnei « polymer < 

Jev- > ; - << v ! . Kiiku u pet m ' i '-s Mi'rnmwM a, 
more than about II OX. Preferably, the melting point of the first polymer 
component . less than about iOOX and wherein the melting point of the second 

pOW U- v i\ - i 5 t < » S M v i , i 

t <. i »>l . ! i u loa' ' abo at 130 degree- 

In mot s *. neat, the first polymer con nd the 

* p K ! i et , t v k i 1 s s X 

I I polydispersity index of 

t »»> <. > \x . 40 i^r lui Pmieral si sst polymer a npones 
and the second polymer component each has a weight average molecular weight 
of at k ts b> \ 00 ot ) ! or les hit a poh ispc shy 

index between about i .8 and about 5, 

In one embodiment, the first polymer component has a Mooney viscosity 
of less than about 100, preferably less than about 75, and most prei'cmbly less than 
about 60. 

i^ a p& i.0c embodiment, the second polymer layer is disposed between 
the first and second polymer layers, and wherein trie second polymer layer 
comprises the bleed composition in an amount sufficient to sdhere the . eond 
polymer layer to the first and third polymer layers. 

Pan bk s - * ) f ? u t r j \ < * ,u n -<>< k t s , , K 
embodiment, a blend composition layer has a peel strength of at least 13.8 m/m 
at room ten >eratt In; otht ml men he b 1 mr not . I 
initial tensile strength of at hast 9.7 MPa at a temperature of 2 IX. in yet another 
embodiment, the blend composition layer has an initial hardness of at least 72 
Shorn A at a temperature of 2 IX. In one embodiment, the blend composition 
layer has an initial elongation of at least 738% at a temperature of 2 IX. In 
< o Mu. blend composition liver h-tsa die tea lo-' gth oi t t 

34 KN/m at a temperature of 2 PC, in yet another embodiment, the blend 
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composition has a trouser tear strength of at least 27 KN/m at. a temperature of 
2 PC, 

: a specific vrobodirnem, the multiple-laser composite ft m struciure 
con es nulii-phase hk-nd con >o it n wherein the blend comp s ion 
S comprises a continuous phase v i \ x * a first polymer component and a 

s ! < second poh it , h< first 

sn tor ent has kt o luvo'ks t », ; u > . <> n-na !v v\ n 
< * ! ! c a each 

comprises polypropylene segments with substantially the same tact icily. 
18 in one embodiment, the heat of fusion of the first polymer component is 

less than about 45 I/g and wherein the heat of fusion of the second polymer 
component is more than about 60 i/g. Preferably, the heat of fusion of the first 
polymer component is less than about. 35 i/g and wherein the heat of fusion of the 
second polymer component is more than about SO i/g. Most preferably, the heat 
iS of fu n of t first | oh \ ompone.nt i ess than about 25 i 

In another embodiment, the multiple layer film composite structure 
comprises a first polymer layer and a third polymer layer, wherein the first and 
third layers are adhered to one another through a second polymer layer, wherein 
the first and third layers are the same or different and are selected from: (a) a 
20 v. co axf o > < ! i I <M o v. 

second layer inci " j ■:.) blend < mposh n compn ng I i about steal m 
95% by weight of a first polymer comprising isotatic polypropylene ami having a 
^ hat 11 0°€, and from about 5 ( ! xmj S wwei \i of a 

second polymer component comprising a random copolymer produced by 
25 copohmtrnung o op. k re ine o, i i u * < n s I j 

less than 6 carbon atoms using a chirai metaiiocene catalyst system, the 
m «er havin ystaOmhy from about 2% to about 65% from isotatic 
polypropylene sequences, a propylene content of from about 75% to 90% by 
weight \ S to s » 

30 in another embodiment, the multiple layer composite film structure 

.men >es s first o*0sm sv , ,o > I poKnur >er rum b ne 
c f the 1 tyers is a blend composition comprising from about 2 ' - to about o-v , g\ 
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weight of a first polymer component comprising isotatic polypropylene and 

i lis ( 1U UtS Omo bO! 10 ; i\\ x ^ m 

^ <'f fit sco t i it a j x t topoiynoi 

<t f $ u > > pylen id at I i one v ! < 
5 olefin having less than 6 carbon atoms using a chiral meoillocerse catalyst system, 

said copolymer having crystailmhy from about 2% to about 65% from isotatlc 
polypi pylen equ sees a propylene content of from about 75% to 90% by 
weight, and a melting porn! of from 25°C to 105'C. 

In yet another embodiment., the composite structure comprises the first and 
H) second layer are adhered to one another through a third polymer layer. Preferably, 

one of the layers is a cured rubber composition, a propyienerinneo polymer. The 
first and second layers may be the same or different blend compositions. 

fn a specific embodiment tin . tiple-hyei omposite film structure 
comprises a multi-layered film, wherein at feast one of the layers includes a blend 
!5 composition comprising from about 2% id a bout 95% by weight of a first polymer 

component comprising isotatic polypropylene and having a melting point greater 
than about 1 10*11 and from afkmt M to about 98% by weight of the second 
polymer component comprising a random copolymer produced by copolymer: ring 
t < i t ' * 1 i o e - k n 

20 atoms using a chiral meiallocene catalyst system, said copolymer having 

ctystalhmty from ah £ \ > 1 m I < < uenct 

a propy lene content of from about 75% to 90% by weight, and a melting point of 
from 25*C to lOSTf 

I < nent, th« multi t ? * IncJu k s a 

25 laminate seam that comprises the blend composition. The structure may include a 

tape that comprises the blend composition. Alternatively, the structure includes 
sheeting that comprises the blend composition. 

! yer struct u r re includes at h two 

la )f a polymeric « vs rei edge of ea t ic sh la 
30 with an edge of another polymeric sheet to form a seam, the polymeric sheet 

s, f my. h hiend < \ s, * co <. \ \ * i * n , i i 

of beat and light pressure at the edges. 
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in another embodiment, the multiple-layer structure includes two layers of 
polymeric sheeting with overlapping edges and an adhesive tape for adhering 
together the overlapped edges of the two layers of polymeric sheeting, in which 
the adhesive includes the blend composition. 
5 Pol t > * - * , 

Preferably, the blend composition includes a continuous phase that 

<^ -> ?^ Mv >J < 0\, (.} iO U i ! - x , < 

od a ehspc * t 5 \ <. < \ \ ; S!i)0f 

amounts of the second polymer component may also be present in the continuous 
to phase Prefe ibh e dispensed p ^e i< com] ? domains fes 

than 5pm in diameter, 'litis individual domains of the dispersed phase are 
N e> t b i ii cs h m pox JmuoOioi:, ms i sj ■■ 

The present multi-phase blend composition is distinguishable from 
commonly available reactor products \vh\ch frequently consist of a single phase 
35 blend 

Those polymer have only a single phase with no prominent dispersed or 
continuous phases. The present multi-phase blend composition is also 
I >le from impact op ymers, th no astk t m md thermopiasli 

- e«l by chiral metailocene catalysis which whe eon ed * ia 

20 v ! o u base kVioi u o^«,i! v a t m a co ml U 

more crystalline polymer is part of the conn uou pbast and not tk d j » m.< 
m v > e s v. v. odrbphasc blend coup a? I iguishable lion 

other muki-pba.se blend compositions in that a preformed or in situ formed 
compatibibaer does not need to be added to attain and retain the morphology 

25' between the low crystalline continuous phas< u h h crystalline db i 

phase. 

in other embodiments, an important aspect is that the first polymer 
component has a lower crystal! inky than the second polymer component. If 
Incinded, the hard polymer component mas have a crystalhnin intermediate 
30 between the erystafiimty of the first and the second polymer component. The 

degree of crystal I inity can be determined based on the melting points or the heat 
of fusion of the polymer components. Preferably, the first polymer component 
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has a lower melting point than the second polymer component, and the third 
I ^ sponeng il lerab! melt si betws e ^ ! s <. 

first and the second polymer components. Preferably, the first polymer 
component also has a lower heat of fusion than that of the second polymer 
5 eompo icm, an > mud \ net ^onnvtnU! od p s 

fusion intermediate of die first and die second polymer components. 

n ceriai t bedims i motht nportai > elates ht ■< 
tactieities oi the polymer components in the blend composition. In one 
embodiment, the blend composition comprises a blend ! the ' i pmymer 

10 component and the second polymer component, both components having 

v m ! o l »« s t * U * ! . i s m In ? s I ; v n a ines t u i.ltm 
blend composuioo comprises a blend of a first, second, and third polymer 
eom| seat a< compose j a sal in he sun eiicky. Tor t 
if the second polymer component contains polypropylene sequences which are 

15 m ' ? v t } v. s u component and th t , m 

component, if used, also contain polypropylene sequences which are substantially 
ssolacbc. If the second polymer component contains polypropylene sequences 
v «d n \ il * ! t K \ •> , j k i v i - sent mid the 

third polymer component, if used, should also contain polypropylene sequences 

20 wij. \ < m m w v i 

While not wishing to be bound by theory, it is contemplated that a co- 
* i < id m non <x<au\ between mop>leue v']no m u t 
stereoregniarip in the various polymeric components resulting in a merging at the 
^ ^ ! u e- ! , no ? i v < i , a m J i h 'k >, t 

25 » ^ s cmor-sima md cm voa umjhm ha^c a 1 ea « melting 

point ctmmr > s m dam would m evacuee m? t a ovi s K n s <. 
Hov> t t ,c , m 1 ! o - < - l i s jksk 

a crystallization phenomenon thai modifies other physical properties, which 
in naso ,ma ! m ! i- 1 h nam nous 

30 Specific embodiments of the polymer blend compositions may include the 

second polymer component in an amount ranging from 2% - 95% by weight. 
However, the upper limit is preferably 70 weight %, more preferably 40 weight %, 
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even more preferably 30 weight %, and most preferably 25 weight %. The 
u'.Ci u mm > I f t u! ^tr tv ei i 1 -! > 

f < > s v i cat and proc< ! < $ 

comprises from 5% ~ 100% by weight of the first polymer component and 
5 preferably 75% - 98% by weight of the first, polymer component. In blends 

containing the third polymer component, the amount of the third polymer 
component is t J. in first polymer component fraction tor the ratios . the 
relative amounts ol hie first polymer component and the second polymer 
componcnt. 

56 In certain specific embodiments, the blends exhibit a remarkable 

< I < . m <. \ \ jo iKv k \u s i d n t ipmt ni o 

considered to I critical to; iny ol the improved properties di ct sed ion in For 
example, the incorporation of as little as 5%. by weight of second polymer 
component with the first polymer component, increases the melting point of the 

15 blend. In addition, the incorporation of the second polymer component may in 

s ise cases reduce or even \ iekim \ found nsim 

pronyienc/alphamlefin crystailizahie copolymer alone. In addition, certain blends 
have the adw m > cteri sties ce to changes if 

properties due to increased temperature. At the same time, these blends provide a 

20 > > o I a ^ed NOttino with improved tensile strength and 

1 I 1 ' l > o v v j i n < % i 

v s dc - tion c I to either the first cmer eon \ he sccoi 

i t Furthermore, th addit n of the thin lyrm 

component leads to a finer morphology of dispersion of the first polymer 

25 ct n umcnt a i f e * > .o i net ma * sorts' soe ol ihx 

room -o , . m eo- " no s 

a e the above d 1 sio i I neraih ? i < the descri] m 
blend to has ng orb ?v > r anponenis (e e the first ; - - me; eo nponent . 1 c 
o> k>p net component asm j th ml polymer e<m up a < i a I be 

30 evident to those skilled in the art that the polymer blend compositions of the 

present invention may comprise other additives.. For example, various additives 
may be included to enhance a specific property or they may be present as a result 



WO 02/05 J 928 R I I SO 1/4: 86 



■ ' N 1 x K uiivsdual components. Additives which may be j . - > 
include, lor example, process oil flow improvers, fire retardants, antioxidants, 
piasticizers, pigments, vulcanizing or curative agents, vulcanizing or curative 
accelerators ur< res des accessing aids flame retardanp taekifymg resins 
and Che like. These compounds may include fillers and/or reinforcing materials, 
rhes i < i i c, t £ te, mica, silica, si 

combinations thereof and the like. Other additives, which snap be employed to 
<. I i s v \ lies, m sck s i v s i olo? <\ { sdv.c.mt 
mold release agents ; i> ,c m •> g , c^ i o cat Mcem;,n- ,e\, u less uov i f mg 
• » 1 fibrous or powder-like) na\ also be empl Nuo' i gent and 
fillers tend to improve rigidity of the article. The list described herein Is not 
ntended £ ch may I >yed \\ K 

present invention. 

The blend i ol pt ler component vith other i < 

components may be conducted by any procedure that, guarantees an intimate 
s s v i anponem j t ! £ i i t * ! > 

melt pressing the ' components together on a Carver press to a thickness of 0.5 
millimeter (20 mils) and a temperature of I80°C, tolling up the resulting slab, 
folding the ends together, and repeating the pressing, .rolling, and folding 
operation 10 tunes. Internal mixers are particularly useful for solution or melt 
blending. Blending at a temperature of IWC to 240°€ in a Bartender 
P l ea>! \ lr , !o 1 - 1 ei < s A< o \j s ' rail 

that may be used for mixing the components involves binding the polymers so a 
!, > > 1 - d mixer ai 1 5 f < 1 of the component 

Ihtm k ' ii " oi , v ot m t u s nem v * sen is 

indicated by the uniformity of the morphology of the distribution of the first 
polymer component and the second polymer component. Continuous mixing may 
also he used. These processes arc well known in the an and include single and 
wi \s s > s t i i s s niohx i es s 

low usi. pmgemerst mix £ s i i \ s s m.d processe 

designed to disperse the first polymer component and tire second polymer 
component in intimate contact. 
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Upon reading this disclosure, those skilled in the art will appreciate that 
i htives rmpy he employed h i t shian. As is 

V ^1<> 0 { i ' it ! \h H'f t CUvK s S Ot s It ti 1? 

invention may be i difsed to \ t iracterisrics o le v erd as desired 
S ¥ir?i IW i , Cos ■ »eoi (FP€) 

The "first polymer component" of the polymer blend compositions are 
defined as polymer components, including blends, that include a copolymer 
having segments with substantially the same tactieity, e.g., either isotaciie or 
syodiotactic. in an embodiment, tie > t o - e< , s j compose; a 

io copolymer of propylene and either ethylene and an alpha-olcfm having 20 carbon 

ms or less 1 I n ag less than 10 carbon atom no.st prefc em 

ethylene Foi example, a preferred embodiment oi the bos; polyene.! component 

ene nd ethylene copolymer hong propyl* i nun 
segments. In a specific embodiment, the first polymer component includes a 

15 c po yj } m and eith t> r an alp efin copolym \ the 

amount of from about 5% to about 40% by weight of ethylene or aipha-okfin, 
preferably from about 8% to about 18% by weight. In another specific 
embodiment, the first polymer component comprises from greater than about 65% 
n vm hi ] <>m > : e > p e - % _ o \ i urn s m 8, - % wo >} -> < p» UK 

20 in another embodiment, the first polymer component further comprises a 

mm v< , monomer to aid in the vulcanisation and other chemical 

modification of the polymer blend composition. The amount of diene is 
preferably less than 1 0 weight %, more preferably less than 5 weight %. The 
diene may he any non-conjugated diene which are commonly used for the 

25 vulcanization of ethylene propylene rubbers, and preferably is ethyhdene 

norhorne e, vmylnoi u iicych 

In one embodiment, the brat polymer component of the polymer blend 
< \ x fafli i bk t mo er of propyl* 1 i\ i 

rs crooncm ^ k\ x c ! ! eo I gn < t eopub t x \ 

30 isotactic propylene sequences for a propylene and ethylene copolymer. The 

crystal! in ity of the first polymer component is, preferably, according to one 
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embodiment, from about 2% to about 65%, preferably 5% to 40%, of a 
homoisotactic polypropylene. 

t o > f I ni h\ er i %r ^ npnvs 

random copolymer having a narrow composition distribution. The first polymer 
5 component is described as random because for a first polymer component 

eornooMug m v * u Ave md > moi, h i Kn> Ik , m-bet and 
distribution of ethylene residues is consistent with the random statistical 
4 f > Yi i< i \ s 1 > coi stru c nun fix mk 

monomer residues of any one kind adjacent to one another is greater than 
u) predicted from a statistical distribution in random copolymers with a similar 

composition. Historical etlplenm propylene eupuhokus \m\ Mcreohiml: 
structure have a distribution of ethylene residues consistent with these bloeky 
structures rather than a random statistical distribution of the monomer residues in 
the polymer. The intramolecular composition distribution of the polymer may be 
55 determined by €-13 NMR. For example. NMR can locate first monomer residues 

in relation to neighboring second monomer residues. Furthermore, an evaluation 

) be obti ied b> the 

following consideration. We believe that the first polymer component is random 
i don of a first am set on 1 mono rot \ thyieue a 

20 propylene sequences, since it } It is made with a single sued rneiallocene catalyst 

whkl lows onh x single s stica node of addition of the ? ( a) econd 
non er sequences and } it me! nixed n a contim ? I stirred 

tank polymerization reactor which allows only a single polymerisation 
<-! vn e r subs; \ h of the ? mer chains the fust poiyrm 

25 component, 

The first polymer component, according to one embodiment, has a smgie 
broad me \ ! d* m 1 s s s | j 

(DSC). Typically, a sample of the first polymer component will show secondary 
m ting peaks djacentto pt>tv qv*! jxak le principal and s r peal 

30 considered together as a single melting point The highest of these peaks is 

vomn.e t \ p«>rr ne first polymer cemgomm b o a mehmp p urn o° 
less than about 105* C, preferably less than about 1 GOT, and most preferably less 
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than about 90"C and have a melting point preferably greater than about 25°€, 
T ' : - r:: -*> i rera ; hxm about 40"<\ The first polymer < enponent also has s heat 
of fission of less than about 45 J/g, preferably less than about 35 J/g, and more 
; ,k h s a ho 5 s , w i i\) < i ^ 

5 ealorsmetry 

According r.o another embodiment, the average molecular weight of the 
11 polymer component can I iho I tc ;out S 5 ( } and 

preferably between 80,000 to 500,000 whh a polydisper.sky index (PDI) between 
>< < a o v xx < d ! % t s ait I e*x , . s . xoM 

SO preferably between about 1.8 to ; In on< embodiment the first polymer 

component has a Mooney viscosity (ML/1+4 at 125*0} less than 109, more 

s thai I most preferably Ses < c < im 

first polymer component has a narrow molecular weight distribution (MWD) 
>etv en - * ib \ nd pre! v il 2 md about 3.2. 

15 The polymerization catalyst used for the formation of first polymer 

component will introduce stereo- aud rfegio- errors In the incorporation of polymer 
segments having the same steieorigidily. For example, in one embodiment, die 
1 p 5 i one mer made 

t a catal} vhich forms essentially, or substantially isotactic 
20 polypropylene. Stereo errors are these where the propylene inserts in the chain 

with a tactic hy that is not isotaenc, A regno error in one where the propylene 
inserts with the methylene group or the methylene group adjacent to a hollar 
ip I N } v v s ? c I t m ii hocb errors are more 

pre* ilent afte* ih introduction of n thylene in the fast polymci « mpor nt 
25 * s v o >yka i ct ereoregi sequences (e,g triads ot 

pcm.uA is k no \ Ux A ft s p< K x c ; u t \\ Ko with 
increasing ethylene content of the tVs > ox * x * N A id ! 

« ) * hrst polymer component is stk I y random m the 
distribution of ethylene. 
30 Second Polymer Component tSFQ 

The "second polymer component'" of the polymer blend compositions are 
defined as polymeric components, including blends, that include homopolymers 
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or copolymers of ethylene or an aipha-olefm with at bast 3 carbons in length or 

^ * <. m t \ ! v._n ( 'f % S s eith 

isotactic or syndiotactic. These mixtures, regardless of their precise structure 
* -< " ^ . biced, i bi«>ck u; ,\ ros, etc.! are commonly know 4 t? impact 
5 eopolys or j copolymer 

The preferred embodiment oi the second polymer component is 
homopoiymers or copolymers of polypropylene with isotactic propylene 
sequencer; or mixtures thereof The polypropylene used can vary widely in form. 
The propylene polymer component may be a combination of homopolypropylene, 
W and/or random, and/or block copolymers as described herein. When die above 

i \ i i i i ••• ^ i i in m <. ) <$ 1, jx v < < the 

eopolyrnerized alpha-olefm in the copolymer is, in general up to about 9% by 
weight, prefer > >h about ? p , to about 8% b> weight, most p etc? \h j , m ,w 2% to 
abme ! 'o h\ reseat Mo pwfeoce fylu - .< V mey eenm a 2 ot horn 4 to 12 
Is carbon atoms. The most preferred aipha-olefin is ethylene 

The first polymer component of the present Invention is predominately 
crystalline, he,, it has a melting point generally greater than about 110°C, 
renter Shan about nS°C, and most pre! * r. m ti an 1 30 t : The 
second polymer component generally has a heat of fusion greater than about 60 
20 j/g, more pre terabiy at least about 80 j/g. 

hi one emhomn il\ \v ht <>t e rmmu. .n o ht of the second 
polymer component may be between about 1.0.000 to about 5,000,000, preferably 
! 50,000 to atx 0 with a poiydispersit) ndex (Pi f ween about 

1 .5 to about 40. 
25 TTupedJojymer Component (TPC) 

The third polymer component of the polymer blend compositions are 
ltd is i y p<^m u n tut .vihsuh, i 1 k 

> I s c oi sytKhotaenc It nhml ? 

the third polymer component comprises a copolymer of propylene and either 
30 ethylene and en alpbamieffo having 20 carbon atoms or less. 

In one embodiment, the third polymer component of the polymer blend 
comprises a crystal livable copolymer of propylene. Preferably, the third polymer 
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eompom hasacryst nity imermed twe« th<e irs joiymei en p 
and ^ < polyme compoiu $ specific enabodlmers <> third 

poiymer component has a melting point from about I (MFC to about L3CPC, In 
another specific embodiment, the third polymer component has a heat of fusion of 

5 from about 25 J/g to about 80 J/g. 

In soother u K vio m thioi nohmor v q < i further , oscs a 
ornconj ene moi i.sr to aid in tht vt i io er chemical 

modification of the poiymer blend composition. The amount of drene is 
! <^ n m w < nam cubs U; •> y , xi ie 

JO diebe may he am y used the 

vulcanization of ethylene propylene rubbers, and preferably is ethylidene 
norbomene, vinyl norbornene. or dicyclopentadiene. 
P rocess Oil 

Process oil may be added to the polymer blend compositions. Process oil 
15 should be ad > t \ ! t i lexibiiity ol 

the blend while improving the properties of the blend at temperatures near and 
below < t h Is ■ onkotfoatoi Tat ok process oil lowers the glass transition 
temperature (Tg) of the blend. Additional benefits of adding process oil to the 
blend ins lude unproved p.rocessabilky and a better balance of dast« and tensile 

29 strength 

! - > ! d m t n „ , o •> s v\! < v ui 

the rubber appheatam field 1 he process oil mm inchnde hydrocarbo is consisting 
essentially of carbon and hydrogen with traces of betero atoms such as oxygen or 
consisting essentially of carbon, hydrogen and at least one hetero atom; such as 
3S .Ow'P'JoIa ^ v v i o<ms ml •> 1 > - L,< xnnt 

sui ! i\ it the n » i !0 ^ " 1 P0°C 

FjK t'\ 1 > >. s s - 1 > i t J < I I k I 1 

>t isotactic poly pro pyk M I i » t ropylera e ub? o > di > us c in 
U.S. Patents 5,290,886 and 5,397,332, and the information in the detailed 

30 description and in the examples of those patents relating to the use of process oils 
is hereby incorporated by reference. Those procedures .may be applied to the 
polymer blend compositions. The polymer blend compositions may include 
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process oil in the range of from 1 to SO, preferably Irs the range of from 2 to 20 
) 1 c s ■ ^ ol lundred p o t 1 ! > s s be polym? 
blend compositions, 
P< ' I'hm-M 
5 A % ( ?! ! ? f ^ •> 5 > v i <. rip >hm< s 

i sol) Us 5 ! p which inci i 

second, and third polymer components, and the semtcrysialhne random 
opofymers m th si the polymc ^ v 

? os a ci«: i! d eh ma} h.- 4 mid d \ ) s * 

SO metallocene catalyst system. The chsral catalyst provides a polymer having 

sequences with a certain taeticity. According to a preferred embodiment, the 

' e i I i , dt m netal o 

in U.S. Patent No. 5,198,401 and the information in the detailed description and 
'< P of the era art ; 1 rated by f< met e atalys? > sU n ; 
tS Itl ! s v i j tj n k the 

disclosure of additives m U.S. Patent No 5, ! 53, 157 which is incorporated herein 
by reference. 

The polymers of the present invention may he produced in any suitable 
V j u < pn- t ^ P Oi o o ( o hi ^ id' ! n ' w 'a;d. 

i 1 K x ; ' 0 S U,. \ i) ) 

< 1 t 1 ■> si N ' I i U is f \ 1 the 

i Its v «> 1 , 1 1 r ' 1 OK Ms NOv 1 \ p>o 

the disclosure of catalyst systems in U.S. Patent No.. 5,057,475 which is 
iocs rpora.a \ m rein by reference. 

35 loose ps,vt j v > , % j 1 I the typ of 

reach els a « ew the poUnwn;o;Um. bo <amp!e the 

polymer may he produced in a single stage or mufti stage reactor connected in 
series or parallel However, as discussed above., the sem icry stall in e random 
> t >rn cm} bt pmnwwa n , w e - c vf u icOro mw be 

30 operated adiabatically or nomad mbatiealiy. Polymerization may be carried out by 

a continuous or batch process and may include use of chain transfer agents, 
cavengers, or other sue 1 s deemed apphc I Fortherm the 
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polymer recovery may be * vent i I i i 5 

thereof known to one skilled m the art Examples of such solvent removal 

! uses arc flash ve*geb two -phase squid separator? de^ kn 
extruders, thermal dryers and mixers, etc. Furthermore, the solvent removal 
5 process may 1 i ^ N 

xslnrur ramo ~so of \ . e pro-ens i v w s <-\vn 

0 S* i I CO Up KCN uios 

i ih i S 1 < < i f >,{h , I ^ V K N V V. S 

! 5 < - * n comprising a eutadsen n compound and 

^ cither 1) a non-coordinating compatible anion activator, or 2) an alumoxane 

activa r. Tl 1 , 1 I , ! < it to provide 

a. molar aluminum to metalioceue ratio of from about 1:1 to about 20,000:1 or 
more. The non-coordinating compatible anion activator is preferably utilized in 
an amount to provide a molar ration of biscyclopentadienyi metal compound to 
*S mn-cocs < about 1:1. 'Ote above polymerization reaction 

00. > seat hag snob monomers in (he pie- > 5 

a temperature of from about 400*0 to about 3(WC for a time from about i second 
to about 10 hours to produced a copolymer having a weight average molecular 
from about 10,000 to about 5,000,000 and a .molecular weight distribution from 
20 about 1 .8 to about! 



EXAMPLES 

Example 1 

23 fh > example dim ussei ps paration ol puis net i l.m tn.a tore n sde using 

polymers that include cro.sslm.ked EPDM. The ingredients and properties of 
Samples 1-3 in this example are reflected in Table I. The polymer used to make 
Sample I is identified as EPDM A, 'which contains 69 wt% ethylene, 28.1 wt% 
3 ops < e md L9 v ithx n rbonu 

30 Sample 2 is made Pen a blend of 90 parts EPDM A and 10 parts of a 

propylene-ethylene copolymer. The polymer of Sample 3 is a different EPDM 
polymer (EPDM B) also containing 69 \n% ethylene, 28.1 wt% propylene, and 2,9 
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vt* * ki norbomene I 5 diflferei Moon* 

A, Each of the samples was prepared in a 1600 ce Banbury mixer using an upside 
down mix protocol. Additives were placed first into the mixer, and the polymer 
was { 5 t f i nd additives wer« xed for nnd< utes 

f f temj J en. 138° C and 149° < v he compositio 

was then discharged from the mixer. The sulfur cure package war, added to the 
coi i < s t el! homogenized by using a rw. \ - > 

The compounds were press cured far 40 minutes at 160" C. Standard AS' I'M 
specimens were died out from the cured slabs and tested using appropriate ASTM 
methods. 
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TABLE I 





Units 


Sampk ! 


Sample 2 


Sample 3 


EPbM A 








90 




EPDM B 








100 


f > Al, Index -25} 






10 




N < < I > x 

vn i mack 






89 


8! 


\ .! > 






20 


,\ - . ' : , .., ;-. 




18 




I 65 ] 65 


45 








78 






"• C j 3.6 


2.5 


V i - • :b 




2.0 j 20 


i 5 


Rubber Cure ksgr<xiie-4s 




3 .97 


3 1>7 


8 2 


V v 




L2S 


'1,25 


i 20 


■ VIP I.) \U *< • *< ; " 










i 5 1-4 s i;n 


MU 


67 


6? 


50 




MU 


59 




36 


si (#7S*F)~ 
- . ■< Rofor 










ifill: b \ ! .: wS:i\ 


Mi J 


54 


so 


45 


Min Viscosity 


MU 










Vlif: 


26 


25 


?f , 










ML 




? 




6.4 


XH 


DNm 


60 


46 


SS.4 




Mm 




7.4 




™| 


M-:! 


= 2 6 


12.8 


j M 


-~ 1 


Mm 


23 i 


23,4 


2 ! A 




i>'b>->bsnn 


6.:> 


4.8 


6.8 




DN.M 






49 














Sh.:-rt % 


72 




70 




MPa 


3/6 


3.0 


2.8 


20;?% b i> 


MPa 


4/9 


4J 




\kxkb;« 


MPa 


6,6 


6,4 






MP, 


9.4 


&9 








sm 


507 




\ 

Value) 


KN/m 


38 


33 




I'roussr fe»s (Peak 
Value) 


KN/m 


22 


rs 
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Example 2 

Tins example discusses preparation ol films made from adhesive polymer 
blend compositions, e.g., which may be used to form an adhesive interface. 
x j $ - ! s v i rand t as 

"FPF') having a melt index of 25 blended with a polypropylene homopolymer 
(identified as 4i SPP") having a melt flow rate of 2. The amount of FPP was varied 
in each of Samples 4-9 from 30 to 70 wt%, and the amount of SPP was varied 
from 15 m ' i I i n«m ! o c ecu; ; , s i , , $ 

n.Ti Mil dso shows certain j c S des 4-9 The 

formulations were mixed m a 300 cc Braehender mixer at a temperature of 20CfC. 
The id \ ! < were first add I to si? j rel ed chmfo t 

mixer and allowed to flux with the mixer rtinnmg at low rpm. The mixing 
intensity was increased, and the other ingredients, such as filler and process oil, 
were then added to the mixer. Mixing was continued for 2 minutes to form a 
homogenous compound. The blend compositions were discharged from the mixer 
and emopr- >voa u id m t\n,et p-w «t "Wi m; H nsmr.nw u Mm a do mils 
thick pad. ASTM specimens were died out from the compression molded pad, 
and these were tested. 
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TABLE 2 



- < ' s s< \ • - ! S )hN 


Units 


i 


5 






8 


~"9 


' : • ' : .-, •>) 




60 


70 


30 


50 


40 




SPP {Bcortfis & 4292) 




22 


30 


45 


15 


25 








u 


5 


SO 


20 


20 


2.0 


" (Oanpar 225sO } 






i 5 


PS 


m 






An.Jk:->: iiiani praaadx 1000} 




0 2 


0.2 


0 0 


0,2 




0.3 


i t-\s:....\ P( }>< : ti< s V:' 

?. 1 *C . from sheets pressed 
for 8 min. 76 2o0r€ / 
6 < > s«|f) 
















ti .tv \ 


Shore A 


79 




9! 


72 


82 






YO 


272 


2.5 


70 


.: .4 




1.0 % 


.aua 


V 1 


27> 


3. a 


0.1 


2,! 


3.6 


IS 


200% Modulus 






4 4 


0.0 


2.6 


4.4 








4 6 


5.6 


10. 4 




5.3 1 2.8 


f pmI. @ Brk 


VP.< 


71.2 






•6 7 










■■:<> S 


7 3$ 


'-'03 


In i 03:^ 


' < ; ' s . |K! <o 

so i 


















MPa 


0 0 


. 0 


4,3 


0 0 


0.J 


0.6 


1003;. Melius 


MPa \ 0.8 | 1.3 


5.5 


0.6 


1.7 


o.s 


300% Modulus. | M Pa j OS j 16 






1 i 


PO 






5 


i \ 




: 0 














•••V ' 


U,l! Hj, .< (. 

TeAf, Ok: C CPcak Value; 






7. 








m - 




34 


4$ 


38 


Troima Tear (Peak Value- 


KNan 






54 




32 


32 


H • W \ i-i ^ <- 

n\: 
















, I Strength 




10 0 


8.7 


14.4 


0.0 


10.7 




> n ) i i 




704 


657 


607 


807 


732 


806 



1 xampl I 

5 This example discusses certain, adhesion properties of rmhii-layer 

eompas mo„ ^ i i's ng NcLctci vsy^ioh of Samples 1 * with 
S ;! -po . t.o 1 1 p K |M,opa'i«- m tV i vo t7 \v ' ^e>. J i <n i 

i - Xtf! tes. f vm oi ^ m \ n i | v s n 1 1 >^ , 
from one of Samples 1-3 were placed over each other, and a he layer strip made 

10 from one of Samples 4-9 was placed between those two strips, A piece of Mylar 

was a >o pi ced K > we n each I PDM t\ p *nd e lay* to 1 >rn < s 
was used for gripping the specimen in an Inslron test fixture. The three layers 
^ e a er with >t air go; ; ni h n { | { s 

7S0° F) for 2 minutes. Upon completion of heating, a 2.5 Kg roller was applied 
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over the sample 5 times to provide uniform pressure to the seams. The samples 
were allowed to cool for 24 hours prior to testing. To simulate a ISCf peel test, 
one end of the specimen containing the Mylar film was gripped and pulled by an 
Instrors test lixtur One festm peed was 5 mi mm he peal rce (KN/m 
was rccorox <-h t d t d as m w m oi i ics c s' cn h i ibh * 

reflects the adhesion results at room temperature. I he control experiments were 
pes onned with no layer ? None of un fhose structures lad no peel 
strength ; demonstrating that the EP.OM compositions have no adhesion with one 
^ 1 - ^ he cos N \sruMr xh mcluded me h yes ot uik i 

S ies 4-9 showed excellent p< l th s )bserve t tear ot erred 
inssde the EPDM structure rather than inside the tie layer. The seam strength was 
greater than the inherent tear properties of the EPDM polymer structure, forcing 
tear within the EPDM structure. The type of failure was cohesive in all the 
compositions. Even though the properties of the tie layer varied substantially 
id.m differences, the pees ;;i , ni f« j s 

high in all cases and was found to b$ : Mopemtent. of the tie layer compound 
properties. 



TABI I l 

Peel Force (KN/m) 





None 






6 


7 


$ 


9 


| Sample 1 




35 4 


24.7 


16.7 


27 4 


\ \ 


21 9 


1 Sample 2 




19 6 


id. 3 


13.1s 


23.6 


16 2 




i Sample 3 


0 


23 5 


18.7 




25.2 


22.4 


20.6 



E xampl e 4 

s xampJ disc as $ preparation of cc i poly nun i 
ol o 7 \ en ) each made from » cross!? tk< 1 PDM I lentified below, blended with 
different samples c amounts of a Semi Crystalline Propylene Polymer (SCPP). 
The composition and tensile properties of each polymer structure are reflected irs 
Table 4, where the first column identifies each of polymer structure samples 1-21 . 

Each ot the SCPP compositions 1-5 wys a random copolymer of propylene 
and ethylene synthesized using Ml having d liferent Mooney viscosities arm 5 
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t eth> omet ngb from 12 \u u > v <> < effected in 
femle 4 Imclt of the .yuecsmo.s , attained the EPDM m amounts of b, IT la and 
24 wi% (with the exception of Sample ], which contained no EPDM). 

'M^ b.liMu'U m , v i l 

A blend of 57.8 g of Vistaion 4600 (an EPDM terpofymer available from 
1 > tMobii €1 vical CP npan> fkmst \\ s 54 1 < \ r lack 
M< u in an Sm h *> iu^oi : f d m\s OMO*. 

at ! ; - ; '\ - s:, k \ 5 < Mi. ' Mr.;!;,. * * , \ ^ ^ \<> e s k 
at a temperature not to exceed 130°C. When the EPDM mixture was 
homogenous, it was removed and a! lowed to coo! to room temperature. Different 
sample sheets made from blends of those EPDM blends and M pp. as reflected in 
Table 4, were then prepared. Specifically, each of Ore EPDM blends was mixed 
s ' \ I M n i * 1 < i k , mn ; S N ' v up v s 

{as described in Table 4), along with 0.4 g sulfur, 0.3 g TMTDS and 0,9 g 
ZDBOC Table 4 shows the amount of SCPP used in each blend formulation, as 
well a cosh> of each SC 'P I cl i blend 

formulations was then milled into a. flat sheet on a roll end end vulcanized into 8" 
x 8" specimens between aluminum plates in the platens of an electrically heated 
press maintained ai 1?0°C for 30 minutes, resulting in crosslmking of the blend 
formulations. Tensile data, also reflected in Table 4 were obtained from 
specimens of the cross! inked sheets. Adhesion T-peel experiments (discussed 
below in Examples 5 and 6} were conducted using samples having a cloth backing 
on one side only. 
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table 4 





>< H 


1 1 } 2 


SOP? > 


SC PP 4 


SCT'P 5 


(%} 






15.7 


VI. 2 


1 1 J 


15.3 


2 2 






m» c 










9 






i 


0 










54? 


1624 


gr- 


<> 










570 


1571 




12 










SO 


1 554 




1$ 










590 


! 520 


5 


24 










§05? 


1566 


6 




6 


.1 






550 


IS 15 


? 




12 








530 


135$ 


S 




18 








535 




9 




24 










\ \44 








<$ 






549 




11 






12 






548 


i7so 








IS 






>f>4 


} 805 








24 






602 


S.93-8 


14 








6 




5S8 


1 53 i 


15 








12 




571 


1573 


16 








IS 




SUB 


1587 


17 












6i0 


!650 


IS 










6 


450 


1252 


19 










(2 




1 754 












18 




1592 


21 










24 




r?65 



This example dsstj\ e fte • of composite structures (Him 
5 i < ^11. i ^ J !> M v ( ! u were 

laminated to ihk-n-n: Ciy»ulKrar Po1> propylene <CPP) film strucenes, by 

. t.al'i^v^.vf.S! ttih\ r \e i wr < m \> " . (n 
structure. To prepare each of the sample structures 1-21 in Table 5, two identical 
polymer film structures, each I M wide and 6" long, from Example 4 (Samples 1-21 
10 from Example 4). were laminated to an identically Shaped sample of CPP> Five 



\mmmrm 
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different CPPs, obtained from ExxonMobil Chemical Company, Houston, Texas, 
were used to make the CPP film structures, characterized as follows: CPP-1 was a 
yp« ">~ % >otar xdyprop \ iPP) ving no ethyl c I an 

MFR 'a 2WC of 1.4 < son. CFP-C was a Type ES4403 iPP. with no ethylene 
5 and an MFR of 7.4. CPP-3 was a Type ES3S54 i.PP f with no ethylene and an 

MFR of 27 CPP-4w jTv{ $ CI avm eihyl cml of9 wt*l 
and an MFR of 8.9. CPP-5 was a Type ES9263 RCP having an ethylene content 
of 2.5 wt% and ait MFR of 2,9. 

v samfou > w.s ^ ^ iui i * v w ^ v s . ^ s ^ t K v. j 
10 backing facing out, and a sample of the CPP interleaved between them. Two 

pieces of a Mylar film (10 mils thick, about 2" wide) were introduced at one end: 
of the sandwich, one at each interface between the crew , >\j m , , 
elastomer film sample and the CPP film sample. The Mylar film covered only C 
from heed o the s idwich these not cred portions of the otl ! 
IS structure were later used as tabs for the subsequent tensile experiment. Each 

Ccma . \n ok hv\ \ -ixi&t layers and the two Mylar films parti v 
mated [ » ted in an iect ic Sy heated pres I {it 

15 minut ( >re e (without any superficial pressure) At the end of 

0 f peood t ,e ^v,t\ . w amove! una ohse -Till .»♦ 1 a ten ya on c, was 
n rapidly rolled six times with a 2.2 kg rubberized roller. This sample was allowed 

to rest for 5 days, then tested for adhesion on an Instron tensile tester. The non- 
is roved by use of the My h hn one 4 nd the sand ! were 
used as Jabs for the grips in the equipment, and an initial separation of 2" was 
used. The force needed for separation of the grips at a rate of 2*7ram was 
25 measured, and the average valise during the homed separation of the interface of 

the CPP film and EPDM/SCPP turn is reported in Table 5 below (Ibs./io), 
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TABLE 5 





" CPP-I 


CPP-2 


CPP-3 


CPP-4 


CPP-5 




2.2 


3.5 


5.5 


5.9 


4.9 


2 


§3 


10 


4.3 


3.8 


9.5 


3 


7,8 


8.9 


6.7 


12,6 


n,6 


4 


12,9 


iSis 


' 119 


15.6 


1 8 2 


5 


S9.5 


f 26.7 


35.5 


21S 


34.6 


6 


3.2 


S 3 


3.7 


^ 4.6 


7.6 


7 


3.8 


6,5 


7J 


12.5 


13.6 


8 


• 2 


i / X 


19.? 


19.8 


!" 23 9 


9 


163 


' < 


30.2 


29.8 


r. 


10 




5.6 


7.8 


9 J 


8.9 


n 


1 10.0 


7.8 


;6J 


14 7 




12 


12.3 




31.0 


21.9. 


27.8 


13 


m;? 


27.0 


39.0 


35,6 


39.8 "~ 


14 


4.6 


16 


4,6 


6.9 


6.3 


35 


72 


9.5 


12.3 


12.7 


18.5 




ii.9 


18.9 


\m 


18.5 


26.7 


17 


ill 


23,9 


3L9 


28.9 


43 % 


18 

_ 




4.5 


5.6 




8.3 




12.7 


12.4 


18.9 


ma 


18.7 


20 


16.3 


15.3 


34.6 


20,0 


25.8 


2? 


21.1 


28.9 


42.2 


34.4 


43.6 



C\ a mply 

3 is exas s urattaa o compo i truetures (film 

*n yes) \ slink EPDo S P blent s ruciure were 

> ^ ed l filer* SemU ysralli ^opylene Polymer (St P) fi samples 
by "sandwiching" different SCPP films between two identical crosslmked 
K S< PP 1 ?olymef ore ss) to form c * i i 
10 Hdkuo jjhes^m te^pemtl^e ^ t m rr \ d Krtr' * r \ n - 

and each of the composite structures was tested for adhesion strength. 
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To prepare each of the composite structures reflected i» Table 7, two 
identical EPDM/SCPP polymer film structures from Example 4 were laminated to 
an identically shaped SCPP sample as identified in Tabic 7, being 1 " wide and (}" 
lone Asa Iwich te tw< ssi inked with i ebb kirn idng om 
5 was constructed, with an SCPP sample interleaved between, them. Two pieees of 

Mylar film (10 mils thick, about 2" wide) were introduced at one end of each 
sandvvscb on* at eac m xcm e 'he K^mi 0 ,d\^- - d ouh P" :mm the 
edge of die c \ on v P in \ \ foe 

< <v ^ i 1 i i ed f. ! t v C f l 

m were then used as tabs for the subsequent tensile experiment. Each sandwich, 

< * sree pohm d Ihe t\s M hi films partix insene< It 

1 ! < i e 1 ctnealb he-ev\ t « 

indicated below for 15 minutes at contact pressure (without any superficial 
pressure). These temperatures were thus considered to be adhesion temperatures 
IS for the composite structure (sandwich). At the end of each heating/contacting 

period the oraj )le wa removed and while still it an el \ 

temperature, was rapidly rolled six times with a 2.2 kg mbberked roller. Each 
composite structure sample was theu allowed to rest for 5 days, then tested for 
adhesm f on m 1 so on ;emuk teste? Ihe nomads 1 p» < w 

20 by use of the Mylar film at one end of the sandwich were used as tabs for the grips 

e tw <.v uii ! f cm ^ ! i ^ < i i \ eh 

t v ! !•> s u j , The 

average measured values during the forced separation of the SCPP dim structure 
from t u - ..on meed I P. »v oepp 'Inn a oik .,vOe 1 m Uh\ 7 below 

25 

TABLE ? 



scpF" 


" 1 SO'" c 

__ 




jwc~~ 


75« c """ 


sr" " 


i 




34.6 
™_ 


215 


P> 


Tb' " 











3 S 
™. 


12 5 


i "3 






!2o7 




" O 


4 






2k? 


7 J 


3,6 


5 




res 




™ m 
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TMs example discusses preparation of composite structures (Mm 
laminates) in which selected Crystalline Polypropylene (CPP) and Crystalline 
Polyethylene (CPE) film samples were laminated to Semi Crystal!; ne 
P )rop> ;> ner (S in npies, by "sa chn \ c C ' > 

dim between two SCPP dims to form composite film structures. The adhesion 

? tO? (.< i \ \ \ \ 

The SCPP-1 sample had an ethylene content of 12 wt% and a Mooney 
% is>eoMtj i V ^ >X lb C \ \ rjlo !.aJ an ot ok;ue >o;t eat m 15 

wt% and a Mooney viscosity of 22 ML % 125*C Each of the SCPP samples was 
6" wide and 6" long, with a cloth backing on one side. The CPP and CPE samples 
were obta aed fn i 1 xxonM ahil Chemical t ornpan> Ho sion fexas San >b 
CPP- 3 was a type PP 4292 isotaiie polypropylene polymer (iPP} ; with no ethylene 
content and having an MFR @ 230»C of 1 .4 g/min. Sample CPP-2 was a type PD 
4443 iPP, with no ethylene content and having an MFR of 7.4. Sample CFP-3 
was a type PP 9513 RCP having an ethylene content of 2.8 wt% and an MFR of 
7.2. Sample CPE- 3 was a type HD 6706 polyethylene polymer, having an 
ethylene content of 99.9 wt% and a melt index, of 6.7. 

In forming each of the composite film structures samples shown in Table 
8, two identical SCPP samples were laminated to an identically shaped CPP or 
CP3 sample. For each composite film structure, a sandwich was con i\ u ed, in 
he CPP or ( PE w; s an St PP 

! <! s 'v. j icing out Fwo pieces I i s< i filn (10 

mils thick, about 2 ;> wide) were introduced at one end of Flu- sandwich, between 
the SCPP and the CPP or CPE. The Mylar film, which covered only P from the 
* e of the .\ - wees i e SCI P and t PP or ( ^ 

no o:o"> J d a r,>- s -.Chc e : wi - , winch w„- o:c* oeo ? ih ^ v le a a ; < 

0 sod Mo^ n s ! n , % j -t < > s. iH 
and two Mylar films partly inserted into the interfaces, was heated in an 

1 <j x I ic y ] < s a i ) v m C > , p v m ^ | o < p Cb e b 
tor 15 minutes at contact pressure (without any superficial pressure). At die end 
of this period, the sample was removed and while still at the elevated temperature, 
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v. is m? k P -mled m. bv^ N v * t t * tu> i npi*. v\j~ then 

s ; - v > > es fo lays tl tested < ; c os > s h m instro 
tester. The non-adhered portions formed by use of Mylar film at one end of the 
sandwich were used as tabs for the grips m the equipment, and an initial grip 
separation of 1 " was used T he force needed for .separation of the grips a a rate of 
3'Vmj) was measured, and the maximum value during the forced separation of {he 
inter! a t of the SCPP and CPP or CPE layers ss > mea; ured and report d in Fable 
8, 



TABLK 8 



SCiOo 


mrec 


WO C 




bow: 


i 2» ;i s: 


now:: 


aw c 


< 0 


P(- C 


70' <: 


CSPO 




02 


6! 




w 


w 


iS 


4 






CPS- 2 








47 


P! 


py 




3 


0 7 


OS 


< i 










50 




5; 


S 




;;.S 


' CH-.-f 








s 


0.4 


































seep ;: 






















mm 




:d 




Si 






W 












uC 


















CPP- 3 






>62 


o 


-OS 








74 


76 


CPPS i 


17 


10 


St? 


4 















Ex a rap ie 8 

This example- discusses preparation of composite structures (film 
laminates) in which identical samples of a selected Crystalline Polypropylene 
Polymer U PP) i lam v to w j t ; Line I i * > e 

Polymer (SCPP) film samples, by "sandwiching" or interleaving the CPP 01m 
between the two SCPP films, winch were laminated to form a composite film 
structure. The CPP samples were CPPC. described in Example 7, namely , a type 
PP 4 > ss < --o\ : o,^L > ^ u < w\ ^ , w i <• v and 
having an MFR @ 230°C of 1,4 g/mia For each composite film structure, a 
s - dwich vs - co > ted w! > e CP film eg vas int wed 
between and laminated to two identical SCPP film samples at an adhesion 

? f n t lib < Ihe st.pl k< Lad a i huh log » 1 

and were 6" wide ana 6" long. The Mylar film, which covered only 1" from the 
edge of the sandwich, prevented adhesion between the SCPP and CPP, and 
provided a non-adhered portion, which was later used for the adhesion testing, 
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discussed below. Specifically, each sandwich, containing the three polymer layers 
and w s< > i j it v * <., i "he if\t* (os *a-, c el t an 

electrically heated press at m adhesion temperature of 12CFC for 15 minutes at 
w > u < w (. e; r> v s u u it tiOu* tUN s v. s M the 
3 samples amoved as vh ! t $ u e ed U c s wn rapidh 

six times with a 2,2 kg rubberized roller. Each sample was then allowed to rest 
for 7 days, then tested for adhesion strength on an Instron tensile tester. The non~ 
adh^ed pe ce h > d <■ m e| hh as iut at ore \ . i ;he smumich ^ u 
I as I ibs fo the g? \ s in the t quip rient, and n initial grip separa ion of 1 was 
10 used. The force needed for separation of the grips at a. rate of 2 /'mm was 

mea ured and he max « n value < irba the forces n f tho in rface ol 
hie SCPP and CPP layers was measured, The dun-sew compositions and physical 
properties of the six different SCPP films are reported in Table 9 ; which also 
shows the add <■ ion strength slpsJin). 

IS 



SCPP 


t 2 wi% 


MFR @ 230 C 


Adhesion Strength 


la 


12 


31 


11 


2a 


12 


45 


22 




12 


58 


16 


4a 


IS 


25 


35 


5a 


15 


37 


34 1 




IS 


46 


30 | 



Example 9 

This example discusses preparation of composite structures (film 
20 lamina s in wha i selected Crystalline 

Polypropylene Polymer (CPP) film, i.e,, CPP-S, CPP-2 and CPP--3 from Example 
1, were laminated to identic ai an pic ; ol Semi ( ' \A h ■ Po p- pj cue polymer 
(SCPP) film SCPP- 1 iple for Exampl sandwichio or 

interleaving the CPP Mm between two SCFiM films, which were laminated to 
25 form a composite film structure. 
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>rea omposite film structure, a sandwich was const \ whi s 

'be Or? Fir; san gla ^a s' xt >nOO \o o i ,d I a n uee m u\e >vn> ' 
SCPP-I Him samples at an adhesion temperature of I20°C. The SCPP film 
! I < ' > i i i e * I s> I i , I \w < o 

S wide and 6' long, The Mylar film, which covered only I" from the edge of the 

iridwk ) i ! 5 ; , < , \ - N n, -I >d. provided a boss 

dhete< on., whs s j.sa r thv es casting sc 1 xdr.w 

Specifically, each sandwich, containing th< three polymer layers and two Md.^r 

i i ! UO i ">! S , , , , 

so at an adhesion temperature of 12(h€ for 60 minutes at contact pressure (without 

any superficial pressure). At the end of this period, the sample was removed and 
while van; a d e e(e\ a -a te op- rature v • . rapkih rolled six tune- with a ? a kg 
:nhh < „ ol f a s ip'o was then allowed to test .for 7 days, then tested for 
adhere * i an Invron tersde tester. The noo ad f < 

15." K u», <. s ' i s i a s e t he v -eu eb v>, <. ve <th, to t u , t p< a 

1 1 ! ^ ! i u" t!x t < < ul j to: 

sepat j 1 o i t nh\ m met son mm \h 

rifi - - v d es was 

measured. The different compositions and adhesion strength (Iks./in) are reported 

20 in Table 10 .. 



TABLE 10 



Film Structure 


Adhesion Strmwth , lbs. /in) 


i i -I/CPF-i 


67 


v r-> ' • yg 1 


63 


M < <■>. x '!> , 


69 



25 
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Example 10 

This example describes preparation of different senn crystalline random 
i s p< p> v o oh m - eopoh rxi\ > v e pn rared i iug a; Ml 

? i <. v \ i DM.A/D4 a< Fhe ethj 

5 idling points v > \ s v 1 v. yr.ne.rs are reports 

table 1 1 , 'Any one of the copolymers in Table ! 1 may be used in the place of any 
of the SCPPs described in the Examples above. More generally, as discussed 
elsewhere herein, > aecordaace with aspects of h invention, any one of these 
copolymers can be incorporated .into a composite polymer structure, to provide 

10 nop w ; t „ < x ! 

wo polymer struct! , fhrn iaycrsmn which r e copolyn ! 
With the pehme,^ j J i forming i n< oi both of the | o yuan st act i « o$ in a 
composite strocture that includes at least three polymer structures, in which case a 
film layer containing an effective amouht of the copolymer represents one of the 

15 polymer structures, where the film layer is interposed between two other polymer 

structures that have the same or different compositions. 



Copolymer 
Sample 


C2 (wt%) 


Ini (degrees <.} 


heat of Fus-on (.?/g> 


I 


5.5 


9&7 


53 


2 


57 


91.1 


48 


3 


7.9 


76.8 


35 


4 


IL9 


46.3 


19 


5 


i 2 4 


46,9 


1? 


6 




47,2 


T6 


7 


14.2 


48.3 


8 


8 


16.3 


52.0 


2 



20 

All documents cited herein are fully incorporated by reference for all 

mx <s i t acl aa rp n < s-in r e n 1 > v i « uc 

not inconsistent with this specsficatfon. All documents to which priority is 
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<. o * , on- nAh »'C bv reierenec lor all jurisdredouo m which such 

i ^ r * i is | i M * > u I > ^ ■> \ , , 

in accordance with U.S. practice, each of the features in any of the dependent 
claims can be combined with each of the features of one or more of the other 
5 E I 5 r i cm . u\v\ J < n 
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I. \ i f tare, comprising {a) rst polymer structure and (b 

second ioh:m structure e fmmo mv ! s o am ~ ! ^ , o Ik 
3 m onj ro\ t<t >■ *m » t v first 

•>nuT siuk 3i he sec •* h mem dnemn a 
adhesion is provided by a semicrystaUme random copolymer in the first 
p b ser s icture th< cm si polymer struc ure, < third 
ton o v » ' i n* m ml £ v I, Sx i > v 

W propylene units and alpha olefin units having 2 or from 4 to 1.0 carbon 

Uoms, the semscrystalUne random copolymer having a heal of fusion of 
fo n 2 to 90 i/g and ysu da iiy of from 2 > ot « taiiinit 

; 1 ot a h ' pyh i 



55 2. A composite structure comprising; (a) a first solid polymer component; (b) 

a second solid polymer component which includes from 5 to 30 vvt.% of an 
Isotaciic polymer comprising a semi-crystalline random copolymer with 75 
mole % to 95 mole % of propylene derived units in surface contact with 
the first comp p * 

20 components being adhered together by melting to form the composite 

structure. 



3, A composite structure comprising; (a) a first solid polymer component; fh) 
a second solid polymer component which includes from 5 to 30 wt% of an 
25 is xilvmem \ < m t nerwdl 

5 95 m I units in t whi 

the first e< rrpo lent am > i melting po >> t i 105 < 

» M| > ^ ! ! ' .0^? i if „ i q j v 

sufficient to provide bonding between the first and second solid polymer 
30 components. 
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4. \ composite >ti prising U) a first poiyou si u tors h s £ 

Ci minuou> phase that in; lades a erosslhiked thermoplastic material or a 
thermoplastic polymer and <fe) a second polymer structure having a 
continuous p that indue) rossUnkc a > c in a 
t v i » id v , <.h s « the v u i no-Kmcr som one hour: vjftueJ to the 
lymt .ti! t U itefface betwoi t f * s i I m e? 

' ! ! t ! oi s s i interlk esion is 

i by (c) a polymer blend that in< s m 98 wfM 

of a serm'~< ran \y\ , < ) v or more 

propylene units and alpha olefin anus having 2 or from 4 to 10 carbon 
atoms, the soml-crysiaHine random copolymer having a heat of fusion of 
2-90 J/g, a melting point of from 25 a C to I05T and a crystailinity of from 
2% to 65% of the erystailiniiy of isotatic polypropylene, and (ii) from 2 
wt% to 95 wt% of isou > > >3 !0°< 

or greater. 

5. The composite structure of claim I in which the melting point of the first 
polymer structure and the melting point of the second polymer structure 
are higher than the melting point of the somicry stalling random copolymer. 

6. The composite structure of claim 1 in which the debonding temperature of 
the co ipo te structure is higher than th jondsn nperamre of tlu 

7. The composite structure of claim I in which the senhcrystdline random 
copolymer has a melting point of from 25°C to I05°C. 

8. The composite structure of daim 1 in which the semicrystafhne random 
copolymer is obtainable by polymerizing monomers in the presence of a 
metal locene c 
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9. The composite structure of claim 1 in which the semierystalline random 
copolymer has a erystaliumy of from 2 to 45 j/g. 

10. fl cmroosm sirtn so claim 1 wind the cos posit? s uc . 

peel strength of at least 13.8 KN/'m and an initial tensile strength at a 
temperature of 2 IX of at least 9.7 Mpa. 

11. The composite structure of claim 1 m which She semi -crystalline random 
copolymer has an MM traction triad tactichy of i'rom 80% to 100%. 

12. The composite structure of claim 1 in which the semi-crystalline random 
copolymer has an MM fraction triad tactieay of from 80% to 100% and 
the first or second polymer structures include a crystalline isotatsc polymer 
il having an MM I iction triad ta u ? of from 80 to 100'h 

13. The composite structure of claim 1. in which the interlaced adhesion is 
provided hy a multiphase blead composition having a continuous phase 
that includes a continuous phase polymer and a dispersed pha.se that 
includes a dispersed phase polymer, the dispersed phase polymer having a 
nu m hit I her thai the melting point of the continuous phase 
polymer, and a heat of fusion higher than the heat of fusion of the 
continuous phase polymer. 

14. The composite structure of claim L in winch the first structure and the 
second structure each comprises a cross! inked elastomeric n 



15. t t > v f > * dam n h ( ht st poiym 

structure has a continuous phase of a cross! faked elastomenc material; and 
(b) the second polymer structure has a continuous phase of a thermoplastic 
polymer. 
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16, 1 e compo ite struct «e ot claim I m wMch iM first 

a continuous phase of a first thermoplastic polymer and the second 
polymer structure has a continuous phase of a second thermoplastic 
polymer. 

!?. tot \i s m \uuen.ue ot * t 4 in which ti n \ polymer structure 
Includes a blend of the crosslinked elasiomeric material and the 
en ry$tailine I dom ; 

28- *ho»ur no i l f v. u t s a " Inch ? < c< P s h me? <t> aem e 
includes a blend of the thermoplastic polymer and the seniicrystaHuie 
random copolymer. 

19. The composite structure of claim I m which the first polymer structure 
Includes a first film m$ $c, agNHyl' polymer smasfcre includes a. second 
film. 

20. The composite structures of claim 1 4 in which the cross-linked elastomeric 
e iteria c | y DH 

21- 1 - ^ " .structure of el u I I hcsioi 

yf-<\;4 f by a hkud Pa u coomMscs from 5 vvt% n< uy ut , : the 
sennet} '\ u mocj arc mihei comp sses I m; \v0' to 

98 wt% of isota.de polypropylene having a melting point greater than 

ncrc 

22. \ e< sit structures 61 claim 13 - ereii hi continuous phase 
iyrner has < ) po nt le than I05h i a heat f fnska 5 thai 
45 J/g and wherein the dispersed phase polymer has a r genu greater 

than I ICPC and a heat ef fusion greater than 60 J/g. 
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23. The composite structure of claim 13 wherein me continuous phase 

xi the dispersed ph ! 1 > > j u j 

24. fhe composite c >i « n the sem siaHine ras dom 
• V vt o ^ * I u s . I " i % t ! 

25. The composite structure of claim ! wherein the semicrystaiime random 
copolymer has a crystallinity of from 2 to 15 J/g. 

26. The composite structure of claim 1 wherein the seeumrvsUdlme random 

ot >l\irct [ d a; MM fwoi j j » u 

2?. 1 v < <. i! | v i i Coi 

! * I °-« 3fk the 

first or second polymer structures include a crystalline isoialic polymer 
a a having an MM o u, s ,s J taetidty of from 90% Jo 99%. 

28. The composite structure of claim i having a die tear strength of at least 34 
KM/m at a temperature of llT. 

29. I «. mpmvte structure of claurs I has mg < <w i 4 n - 
. N k\ rm . » y emmteof 2!°C. 

30. I > <. i Lii (Wi^ai is t » t 
Shore A ai a temperature of 2 IT. 

31. The composite structure of claim 1 having an initial elongation of ai least 
?38% at a temperature of 2 IT. 

32. The composite structure of claim ! in which the deboedmg temperature of 
the composite structure is higher than the melting point of the first 
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thennoplastic polymer, or is higher than the melting point of the second 
thermoplastic polymer. 

33. 1 \ uct >f i i t 1 ! s !K ' ! i sxruci ire or 

< 1 polym trueture i : en 

34. The composite structure of claim 4 in which the first thermoplastic 
polymer or the second thermoplastic polymer includes an isotahc 
crystalline poly met 

35. The composite structure of claim 4 in which the first, thermoplastic 
polymer or the second thermoplastic polymer includes isotahe 
polypropylene. 

36. the < h the first polymer structure o 
the second polymer structure includes blends that include thermoplastic 
polymers, 

37. The composite structure according to claim 2 in which the semicrystall ine 
random copolymer comprises from 25 to 5 mole % of ethylene derived 
units. 

38. The composite structure according to claim 2 in which the sermcrystalline 
random copolymer comprises a random copolymer produced by 
copolymerizmg propylene and at least one of ethylene or an alpha olefin 
having less than. 6 carbon atoms using a chirai metailoeene catalyst system, 
t v < i i crystal. I in ity i to rem isot 
poly props i t content of from 75 wt to 90 wt% 
and a melting point of from 25°C to 10S o G. 

39. Ih composite structure according to claim 2 in which the semicrystalline 
random copolymer has a crystaUiniiy of from 2 to 90 i/g. 
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40. The composite structure according m claim 2 in which the semim statistic 
random copolymer has an MM fraction triad lacuehy of from 90% to 
100% and the semmrystaihnc random copolymer in the polymeric 
adhesive component also has an MM fraction triad tactJeity of from 90% 
to 100%. 

4 1 . 7hs. composite structure according to claim 2 in which the second polymer 
eompor.cn> ,-^m, somen?, of 
another olefin derived polymer. 

42. The composite structure according to claim 2 in which the second polymer 
component comprises a blend composition comprising from 2% to 95% by 

polyprof has igp eri 

1 i(fC. 

43c The composite structure according to claim 2 in which the second 
component includes a. blend composition that includes a crosslmked 
elastomer} naierial and th sen x o e ranc t copolymer 

44. The composite structure according to clam'! 2 wherein the second 

<-e >pO w sN v 4 i i s , i) , O! ,m •> 

1 il e^ndon eepofrmer and eno ,o 
\ U es 5 I OUS ! x \ ,J j v u , i 

>h se | > se.i Ik parsed phase poh ner ha <, melting pot I he; 
than v melting poii o th continuous phase >olymer > and a heat oi 
fusion higher than the heat of fusion of the continuous phase polymer, 

45. I v te sti t rn 2 in which the secon< 
component comprises from 5 to 98 wt% of a crosslinked elasiomeric 
material 
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46. The composite structure according to claim 2 wherein: (a) the first 
componen is rubbery co em coup i ^ s stomerh 

£ f i the second solid component i miopias g 

£ ! i i 1 < ! I 1 1^ Ml 1 ,, ^ v tX 

S i , < ! i i ! t ! x I 

47. I no net 2 wherein the first 

and the second component ere each a substantially rigid molded or 
extruded component comprising an isotactic crystalline polymer. 

48. The composite structure according to claim 2 in which the second 
v t \>< ( v. r i ^ H*I>M or & the-nu o ^ s 1 . \ nK\ < 
blend. 

49- The composite structure according to claim 2 m which the components are 
in the form of sheets heat sealed together. 

50. The composite structure according to claim 2 wherein the structure has a 
peel strength of at least 13.8 KN/m at room temperature, an initial tensile 
strength of at least 9,7 Mpa at a temperature of 2 PC, an initial hardness of 
at least 72 Shore A at a temperature of 2 PC an initial, elongation of at 
least ?38 % o i temperature oi 2 1 a in k - ;trength oS at least 54 
KN/m at a temperature of 2 PC and a trouser tear strength of at leas; 27 
KN/m at a temperature of 2. PC. 

5P A composite structure comprising a first polymer component ami a second 
>< N ^ >ms o> ' \J \ oop ecu > with the 

! ^ poh k t mpt rein her the first p mer component t 

the second polymer component includes either a cured rubber composition 
era propylene-based crystal hue polymer, and wherein either or both of hie 
first and second polymer components additionally include a blend 
composition comprising from 2% to 95% by weight of a first adhesive 
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poiymer ^ j i s Koractk nob propylene and having a melting point 
greater than flt^h and from 5 wt% to 98 wt% of a second adhesive 

> f \ l < l f 1 { i \ m , ^ 

propylene with at least one of ethylene or an alpha olefin having less than 
6 carbon atoms, using a chiral metal ioce.ne catalyst system > the copolymer 
having a crystal hrnty of from 2% to 65% from isotactic polypropylene 

S l < i \ s ■> k f t i o \ I i 

point offrom25°C to mx\ 

52. A process for producing a composite structure, according to claim 50 

\ U V ')[ I H 1 - f , £ s ^ a J j « Vj v , v 

temperature between HOC and above 40°C to form the composite 
structure, the amount of the sermcry stall use random copolymer and 
melting point of the polymer used in admixture with the seuncry stall ine 
random copolymer heme selected such that the debonding temperatute Is 
above the first temperature. 

(EP CLAIMS) 

53. A composite structure, comprising (a) a first polymer structure and (b) a 

ctar tl votes struct $ tdh I tb 

ec< r structure by { i between the first 

! -mo structure and the second polymer structure wherein inieriaciai 
v v ndom copolymer m the first 
polymer structure, the second polymer structure, or in a third adhesive 
structure, the seuhcrystallme random copolymer comprising 70-88 mole % 
propylene units and alpha olefin units having 2 or from 4 to 10 carbon 
atoms pre drably con tpr > hyien 1 

units, the semim stalhuc random copolymer having a heat of fusion of 

< t v md ih >f from i to 65% of th it 

of isotactic polypropylene. 
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54. Composite structure according to claim S3 comprising: (a) a first solid 
polymer component as the first polymer structure; (b) a second solid 
polymer component as the second polymer structure, which includes from 
s to H* v use Up <n , m ^ v^y \ 
copolymer with 75 mole % to 95 mob % of propylene derived units in 
su ace comm.! > Os' 

irons 25"C to 105°C. 

55. i v i ! 1 | i | |K y ji i 

at an elevated temperature sufficient to provide bonding between the first 
and second solid polymer components. 

56. A composite structure according to any of the preceding claims 53-55 in 
which the melting point of the first polymer structure and the melting point 
oi th second polym i structure are mem; than th melting point oi the 
semierystelline random copolymer. 

57. A composite structure according to any of the preceding claims 53-56 in 
which t d 1 i erature of the composite siructu i igherthan 
the bunding temperature ol the composite structure. 

58. A composite structure according to any of the preceding claims 53-57 in 

- « > * 1 < i « ranc mi c polyme has i melting point of from 
25°C to 1G5*C. 

59. A c<< ^ s t< s > s s n t y$ lp 
which the emtcrystailim random copolymer is obtainable by 
polymeria rig mot > ene c m lyst 

60. A composite structure according to any of the preceding claims 53-59 in 
which the semicoma Mine random copolymer has a cry stalimhy of from 2 
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to 45 v g pr erahh a rysta ! m > o1 fro* 2tc 50 g as < n os } ;rahl> 
a. crystal Unity of from 2 to 15 J/g. 



61 * f f ! i r re am ^ ^ , 

5 V a ' v v * \ *\ J , ^ k\ li 

and an initial tensile strength at a temperature of 2i°C of at least 9.7 Mpa. 

62. A f i i n i ! v <. i o w v s ^ > m 

w. i» t i < „r , ■ r, !, i on v-i-i^.os;-; no ,m MX] 0 x.n triad 
ti) taetieity of from 80% to 100%, preferably an MM fraction triad taetieity of 

from 90% to 99%, and most preferably an MM fraction triad iacikiiy of 
Iron 90% to 99%. 



63. A composite structure according to any of the preceding claims 53-62 in 
15 which the semi-crystalline random copolymer has an MM fraction triad 

taetieity of from 80% to 100%, and the first or second polymer structures 
include a crystalline isotaetic polymer also having an MM fraction triad 
taetieity of from 80% to 100%. 



64, A composite structure according to any of the preceding claims 53-63 in 
which tht terfac ! i rovk nnltiphase blend 
v a dtlo ving a tinuous t t td< < i $s p 

poo iC i 0 s % I (. f ! 1 | i •> i 5 , 

the dispersed phase polymer having a melting point higher than the 
melting point of the continuous phase polymer, and a heat of fusion higher 
than the heat o 5 < e< s s phase polyenes 

65. A composite structure according to any of the preceding claims 53-64 in 
which the first structure and the second structure each comprises a 

30 cross! inked elastomerie material. 



20 
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66. A composite structure; according to any of the preceding claims, 53-65 m 
which; (a) the first polymer structure has a continuous phase of a 
crosshnked elastorneric material; and (b) the second polymer structure has 
a continuous phase of a thermoplastic polymer or in which the fust 
5 polymer structure has a continuous phase of a first thermoplastic polymer 

and the second polymer structure lias a continuous phase of a second 
ihermopl -sin polym* r. 



67. 1 ; ' > s ti t m e V ) n k i re 
includes a blend of the crosshnked elastorneric material and the 
sermerysi mine random copolymer. 

68. The composite structure of claim 53 in which the second polymer structure 
includes a blend of die thermoplastic polymer and the senm? ve.dime 
random copolymer. 



69, A composite structure according to any of the preceding claims 53-68 in 
which the first polymer structure has a continuous phase that includes a 
erosslinked thermoplastic material of a thermoplastic polymer and the 

20 second polymer structure has a continuous phase that includes a 

crosshnked thermoplastic material or a thermoplastic polymer, wherein 
mnr.u aCheviOn o rmmded b\ a pobm i blend that r.eluee< id Pom 
S wt% to 98 wt% of the semi-crystalline random copolymer having a 
melting point of from 25 °C to 105 »C and a crystailmity of from 2% to 

25 65% of the crystaihmty of isotactlc polypropylene, and (u) horn 2 wl% to 

95 wt% of .tsotactie polypropylene having a melting point of I.1CPC or 
greater. 



70, 

30 



The composite structure according to any of the preceding claims 53-69 in 
which the first polymer structure includes a first film and the second 
polymer structure includes a second film, preferably the components being 
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m the form of sheets heat sealed together, or in which the first polymer 
structure or the second polymer muctma h substantially rigid. 

71. The composite structures according to any of the preceding, claims 53-70 

I eric in ial. comprises BPDJ 

72. he composite sn>ktmo auorJ o am pmvcdme v 53-71 in 

f i ' i J > , > t „ -> j 

5 wi% to 98 vv't% of the senucrystalUne random copolymer and further 
comprises from 5 wt% to 98 wt% of isotactic polypropylene having a 
melting point greater ihan 1 I0°C. 

73. Uk x* !te structure of claim - uheu-m Uk mma >u phusx 
polymer has a melting point less than 10S°C and a heat of fusion less than 
45 J/g and wherein the dispersed phase polymer has a melting point greater 
than HOT; and a heat of fusion greater than 60 J/g. 

74. A composite structure according to any of the preceding claims 53-73 
having a die tear strength of at least 34 KN/ra at a temperature of 2 PC; a 
trouser tear strength of at least 27 KN/m at a temperature of 2 PC; and 
initial hardness of at least 72 Shorn A at a temperature of 2 PC; and/or an 

i * s > - i east. 738% 5 f i t i ; ol 1 < 

75. The composite structure according to any of die preceding claims 53 -74 in 
which the dehoncimg temperature of the composite structure is higher than 
< > mdtu loint o *j fust thermopla lymer r I s an the 
m Keg- pmrt m the -reorC therm-ph^m- polymer. 

76. A process for producing a composite structure according to any of the 

tug cl ms 5 s \ 1 a i nprhs ri t thi con k s a 
contact at a first bonding teMperarure between 1 1 IPC asd above 40°C to 
form the composite structure, the amount of the sermorystallme random 
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c©poiymer and melting point of the polymer used In admixture with the 
semicrysiailme random copolymer being selected such that the debondmg 
temperature is above the firs? temperature. 



